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Performance analysis tools are essential to help HPC experts: Profiling Tool: The screenshot of visualizing a parallel 10 application:
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From the results, we can see our cost is lower than 5% even for long
executions (about 5 mins).
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o Before the two-phase 1/O, we perform an event Onon-common event
Applications synchronization phase across all processes to
synchronize the non-common events.
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The profiles in our compact format result in the smallest size.

A profiling tool typically runs on supercomputers, while a visualization tool et 1. commater 2. exchanger 3. comme 4. weiter 3

typically runs on individual computers. call_path, tag, loop, times The profiles are written in
“17,,0,%9.34 - 0.17 1 8.67 - 9.03” a customized compact file
«“1<2”, “comp”, 1, “2.78 + 1.92 + 2.48 - 2.82 + 1.66 + 2.73 1 2.54 + 2.13 + 1.88 - 2.67 + 1.52 + 2.93” format that reduces all

[ )
“1<37,,0,%5.19 - 4951499 - 5.23” redundancies to minimize EXperlmentS

“1<3<4”,”comm”, 2, “3.24 - 3.351 3.86 - 3.51”

“1<3<57,710”,2,“1.59 - 1.67 11.32 - 1.52” the size Ofthe pmﬁles. Co n c I u s i o n

All our experiments are performed on the Theta supercomputer at

Challenges the Argonne Leadership Computing Facility (ALCF).
Visualization Tool:

his paper, we presented Viveka, a lightweight end-to-end system
profiling and visualizing the performance of MPI-based
lications.

The challenges of profiling and visualizing large-scale parallel programs: The generated profiles can then be read by the visualization tool.

Argonne &

NATIONAL LABORATORY

(l I C]\ fDD.Q\
(] - 00.0

oJuo JuJ © o o o
00o-0

CoOCOC) Individual

computer
\_ Supercomputer \- /

. A simple data format for the generated logs that minimizes meta data,
Architecture: Intel-Cray XC40 leading to a smaller storage footprint and faster load times. (on average 3x

Cores: 281,088 lightweight than Caliper).
Speed: 11.7 petaflops |

M 843 TB
Web-based cmory

y Iicationo Visualization High-bandwidth Memory: 70TB , . | R |
Pp A lightweight web-based visualization dashboard that 1s capable of
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The experiments for two-phase I/O with varying aggregators (P is process counts.
Designing the visualization tool to be highly

interactive to increase users’ cognitive load number of total P roCesses): A case study on real parallel applications to demonstrate the efficacy of our
~—} while enabling feedback-driven analysis. . profiling and visualization system.
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Developed a custom two-phase data aggregation system to scale parallel I/
O (of performance data) to high core counts, ensuring minimal overhead.
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To address them, we proposed an end-to-end framework — Viveka:
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Employing lazy loading for data processing, which o . o This work was funded in part by NSF RII Track-4 award 2132013, NSF
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From the results, the program with P/16 aggregators consistently outperforms Discretionary (DD) program for offering us the compute hours to run our
others. experiments on the Theta Supercomputer.
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