








PerfExplorer - Cluster Analysis (sPPM)
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PerfExplorer - Correlation Analysis (Flash)

* Describes strength and direction of a linear relationship
between two variables (events) in the data
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PerfExplorer - Correlation Analysis (Flash)

e o6 analysis_result

-0.995 indicates strong,
negative relationship

® As CALC CUT_
BLOCK CONTRIBUTIO
NS() increases in
execution time,
MPI|_Barrier() decreases

Correlation Results: r = -0.9953962923235117
1.00
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CALC_CUT_BLOCK_CONTRIBUTIONS

M FLASH_2.5_hydro_radiation:LLNL_UBGL:0064:Time M Fitted Linear Regression Line

ok
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PerfExplorer - Comparative Analysis

« Relative speedup, efficiency
— total runtime, by event, one event, by phase

« Breakdown of total runtime

» Group fraction of total runtime

« Correlating events to total runtime
 Timesteps per second
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PerfExplorer - Interface
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PerfExplorer - Interface

alala) PerfExplorer Client
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PerfExplorer - Relative Efficiency Plots

[aXaka) Relative Efficiency

File Help

Relative Efficiency - GYRO:Time
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alala] Relative Efficiency by Event

File Help

Relative Efficiency by Event for GYRO:Time
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PerfExplorer - Relative Speedup

aYala)
File Help

Relative Speedup
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PerfExplorer - Timesteps Per Second

[aXa R Timesteps per Second
File Help
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. Goal: How does my application scale? What bottlenecks occur at what core counts?
. Load profiles in PerfDMF database and examine with PerfExplorer

000 [%| TAU/PerfExplorer: Relative Speedup 000 X TAU/PerfExplorer: Total Runtime Breakdown

File Help

File Help Total Runtime Breakdown for S3D (Jaguar, ORNL):Harness Scaling Study:
GET_TIME_OF_DAY

Relative Speedup - S3D (Jaguar, ORNL):Harness Scaling Study:
GET_TIME_OF_DAY
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4,000
B DERIVATIVE_X_COMM [{derivative_x.pp.f90) {53,14]] M Loop: CHEMKIN_M::REACTION_RATE_BOUNDS [{chemkin_m.pp.f90} (374,3)-(386,7)]
3000 ¥ Loop: DERIVATIVE_X_CALC [(derivative_x.pp.f90} (432,10}-{441,15)] ~ Loop: DERIVATIVE_X_CALC [{derivative_x.pp.f90} {566, 19}-{589,24}]
! Loop: DERIVATIVE_Y_CALC [{derivative_y.pp.f90} {43 1,10}-{440,15}] M Loop: DERIVATIVE_Z_CALC [{derivative_z.pp.f90} {435, 10}-{444, 15}]
2 000 Loop: INTEGRATE [fintegrate_erk.pp.f90} {73,3)-{93,13)] ' Loop: RHSF [{rhsf.pp.f90} {209,3}-(211,7}] M Loop: RHSF [irhsf.pp.f90} {515,3)-{535, 16]]
’ M Loop: RHSF [(rhsf.pp.f90} (537,31~(543,16)] M Loop: RHSF [{rhsf.pp.f90} {545,3)-{551,16}]
1000 M Loop: THERMCHEM_M::CALC_INV_AVG_MOL_WT [{thermchem_m.pp.f90} {127,5)-{129,9}]
a Loop: THERMCHEM_M::CALC_SPECENTH_ALLPTS [(thermchem_m.pp.f90} (506,3}-{512,8)]
0 M Loop: THERMCHEM_M::CALC_TEMP [(thermchem _m.pp.f90} {175,5)-(2 16,91
M Loop: TRANSPORT_M::COMPUTECOEFFICIENTS [{mixavg_transport_m.pp.f90} {492,5)-{520,9)]
D I eI el Gl e o it G L M Loop: TRANSPORT_M::COMPUTEHEATFLUX [(mixavg_transport_m.pp.f90} {782,5)~{790, 19)]
Mumber of Processors M Loop: TRANSPORT_M::COMPUTESPECIESDIFFFLUX [{mixavg_transport_m.pp.f90} {630,5}-{656, 19]]
M Loop: VARIABLES_M::GET_MASS_FRAC [{variables_m.pp.f90} {96,3)-(99,7)] ™ MPI_Comm_compare0 ~ MPI_Wait0
W Harness Scaling Study @ ideal | i M READWRITE_SAVEFILE_DATA [{io.pp.f90} (544,14]] ' RHSF [{rhsf.pp.f90} {1,12]] " WRITE_SAVEFILE [{io.pp.f90} {240, 14)] M other P
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Total LINUX_TIMERS Bar Chart for S3D Jaguar CNL:Scaling
LINUX_TIMERS
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Loop:
Loop:
W Loop:
u Loop:
W Loop:
H Loop:
M Loop:
MPI_Barrier() ~ MPI_Isend() ™ MPI_Wait() " RHSF © other

W DERIVATIVE_X_COMM M DERIVATIVE_Y_COMM = Loop: CHEMKIN_M::REACTION_RATE_VEC [{chemkin_m.pp.fo0} {457,3}-{471,8}]

DERIVATIVE_X_CALC [{derivative_x.pp.fo0} {432,10}-{441,15}] ™ Loop: DERIVATIVE Y_CALC [{derivative_y.pp.f30} {431,10}-{440,15}]

DERIVATIVE_Z_CALC [{derivative_z.pp.f30} {435,10}-{444,15}] " Loop: INTEGRATE [{integrate_erk.pp.f90} {73,3}-{93,13}] ™ Loop: RHSF [{rhsf.pp.f30} {205,3}-{211,7}]
RHSF [{rhsf.pp.f90} {515,3}-{535,16}] ™ Loop: RHSF [{rhsf.pp.f30} {537,3}-{543,16}] ™ Loop: RHSF [{rhsf.pp.fo0} {545,3}-{551,16}]
THERMCHEM_M::CALC_INV_AVG_MOL_WT [{thermchem_m.pp.f90} {127,5}-{129,9}] M Loop: THERMCHEM_M::CALC_TEMP [{thermchem_m.pp.f30} {175,5}-{216,9}]
TRANSPORT_M::COMPUTECOEFFICIENTS [{mixavg_transport_m.pp.f90} {492,5}-{520,9}]

TRANSPORT_M::COMPUTEHEATFLUX [{mixavg_transport_m.pp.f90} {782,5}-{790,19}]

TRANSPORT_M::COMPUTESPECIESDIFFFLUX [{mixavg_transport_m.pp.fo0} {630,5}-{656,19}] M Loop: VARIABLES_M::GET_MASS_FRAC [{variables_m.pp.f90} {96,3}-{99,7}]
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PerfExplorer

8 0o TAU/PerfExplorer: Total TIME
Total TIME Bar Chart for IRMHD:Scaling_BGP
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® MPIFFT::REORDER_COMPLEX = MPI_Allreduce() m MPI_Alltoall() = MPI_Barrier() ®m MPI_Init() = MPI_Waitall()
®RK3NL::ERK3_STAGE =WDERIVS other
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PerfExplorer

806 TAU/PerfExplorer: Total TIME Breakdown

Total TIME Breakdown for IRMHD:Scaling_BGP
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& int maindint, char ™) -e std:;vector<double, stcd:allocator<doubles > FcCoreCelllpdate. .
=+ void FcTmCoreFluxCalc computeFluxes] -+ MPI_Recw)

double FcDatadssimilator::getValue{const std::string & cons. .. MFPI_Init()
—= FcHAfS Tmpl< DATATYPE= writeDataset

void FcDatadssimilatorUfiles:: parselfiles(const std: vector=. ..

vioid FcllpdaterComponent::dumpToFile(const stad::string &) con... -« other
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