Scalable Comparative Visualization of Ensembles of Call Graphs using CallFlow
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» Large-scale parallel applications often support a variety of optimization parameters and Performance profiles such as those collected from HPCToolkit [2] and Caliper [3] are converted to an We demonstrate 2 comparison studies using LULESH[5] to study effects of weak scaling on
programmers typically run the same code multiple times to understand how different ensemble super graph. performance across an ensemble of 1, 8, 27, 64, 125, 216, 343, and 512 cores.
application parameters and/or initial conditions may affect the performance.
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CallFlow [1] is an interactive visual analysis tool that provides a high-level overview of CCTs (102.2] Ak )
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In this work, we extend CallFlow’s visual design to scale performance analysis on large N [152.0]{154.2] [250118.250] S N , o o | ,
ensembles using ensemble super graph. By combining data analysis and visualization, Fig. 3: [6)|ff wewI:D Pagwnse differences (Tubtgact. operation) (C)lf tlhe runtimes between 2 selected runs
CallFlow’s visual interface along with ensemble super graph representation enables Fig. 1: Construction of ensemble super graph. Each node in graph represents a profiled region (e.g., main, £oo), and the (i.e., (2) 64 vs 27, (b) 216 vs 125 cores) are colored using a green-red color map.
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Red hues highlight code regions that cause a performance slow down (e.g., CalcForce and CalcLagrange

\ in (), and MPl in (b)).
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Ca I I FIOW S Vlsual Interface | Fnsem ble Super Graph I Green hues highlight the performance speedup (e.g., MPI in (a), and CalcForce, and CalcLagrange in (b)).
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» Visualizes the distribution in three modes:
call site, call graph, and MPI rank.
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Border/Outline: Selected metric CalcForce library to investigate the out-of-order runtimes (i.e., between 27, 64, 125, and 216 cores).
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>  Splitting operation reveals the most expensive call sites (e.g., MPI_Allreduce, and CalcForceForNodes).
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>  The text guides reveal 2 cases of out-of-order runtimes (with respect to increasing core count) for MPI and

CalcForce libraries. /

Target guides: Target run in ensemble

oD 2 CalcLagra...=CalcLagrangeEl... v : \
. o Mean : 6.6 Std. Dev. : 0 Ca“ Slte COrreSpOndenCE

Ensemble of runs /

10 W o Min: 6.6 Med.:6.6 Max:6.6 > Enumerates the call sites inside a selected supernode.
; Eenil ‘ e B o Distribution colormap 0 N
000 000 L » Boxplots indicate the spread in the variation of runtimes.

50
40

Number of Ranks

30

20

onclusion

©2020 5 Visualizes outliers as circles placed along the interquartile We have extended CallFlow [1] to create a scalable, interactive visual analytic tool to study
range (IQR). ensembles of CCTs. Working closely with domain experts, we formulate the definition of super
Fig. 2: Screenshot of CallFlow’s interface: Visualization of the ensemble comprising of 228 Caliper performance profiles. > Enables the user to perform graph splitting operations graph for an ensemble of profiles and map them to concrete visual mediums to support

K / kcomparative analysis. y

|
000 000 0.00 000 0.0 ,
240) Inclusive Runtime Inc. Runtime colormap 0

Lawrence Livermore National Laboratory, and VIDi Labs, University of California, Davis

UCDAVIS ‘ !.'.:-““’V"*"Ce @/ UNIVERSITY OF References
ivermore
National
UNIVERSITY OF CALIFORNIA | aboratory = MARYLAND

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory (LLNL) under
contract DE-AC52-07NA27344 and grant DE-SC0014917. LLNL-POST-813361




