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Motivation

» Extending established process of Continuous Integration/Delivery by including non-
functional properties like performance, efficiency and scalability

> Concept and prototype developed during Master's Thesis @ TUChemnitz (29.01.2021)

"Automation of Continuous Benchmarking for High-Performance Computing”

* High degree of automation to reduce time-consuming and error-prone benchmarking process

* Ability to automatically deploy, execute and benchmark any application directly on the cluster

- Foundation for performance analysis and optimization
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Current Status

* Targetfor beta-release end of Q32022
» Actively used in different two research projects
« Emphasison Cl extension, parameter studies and software regression testing

* Collection of ~130 different metrics
* Usage of CPU, Memory, I/O and Network
* GPU-Accelerators (currentlyonly NVIDIA)
* Hardware Performance Counters (via LIKWID) for low-level CPU/Memory-related metrics
* Power Consumption

* Monitoring overhead < 1.5% with 5 second intervals



Web Interface - Configuration

NFIGURATIO

=+ ADD VARIANT

VARIANT 0
Job Name Partition Modes
AutoPas_UniformCube ALL ibp03
Mumber of Tasks Walltime Variant Name
1 02:00:00 Variant 0
# preparation phase

2 |module load comp/gcc/l1.2.8
module list

cd /beegfs/MaST/AutoPas
# Build dir
cd cmake-build-manually-gcc

£ e t chmarking ph
examples/md-flexible/md-flexible

--no-end-config

--no-progress-bar
——particle-generator grid \
—--particles-per-dimension 58 \
—--particle-spacing 1 \
——cutoff 2.5 \

——deltaT @ \

—--tuning-phases 1

CANCEL

AutoPas UniformCube ra ED |

mamico s8m
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Web Interface - Starting a benchmark

Start Benchmark

CANCEL SUBMIT
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Web Interface - Benchmark Overview

BENCHMA

START BENCHMARK

Search Q |
EI # Name Configuration Date Status

D 635 test noground_bidom_master 2022-07-14 06:19:39
D 634 openCARP noground_bidom master 4c0d4572 noground_bidom_master 2022-07-14 07:41:49

D 633 openCARP neground_bidom master 4aeel36a noground_bidom_master 2022-07-13 14:17:59

D 632 openCARP neground_bidom master 4c0d4572 noground_bidom_master 2022-07-13 13:47:06

D 631 openCARP neground_bidom master fc8a402b noground_bidom_master 2022-07-13 11:44:22

EI 630 openCARP noground_bidom master 0268fd12 noground_bidom_master 2022-07-13 09:10:37

EI 629 openCARP noground_bidom master 0268fd12 noground_bidom_master 2022-07-13 0T:46:17

D 628 openCARP noground_bidom master 0268fd12 noground_bidom_master 2022-07-12 07:43:36

D 627 test noground_bidom_master 2022-07-11 10:02:39

D 624 openCARP neground_bidom master 0268fd12 noground_bidom_master 2022-07-1107:41:39

Rows per page: 1 - 1-10 0f 53 >
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Web Interface - Benchmark Results

FIGURATIONS BENCHMA

ouTPUT COMPARE 4+ ExPORT [&) @@ synchronise Graphs BENCHMAR
Run Number 618
Name openCARP noground_bidom
Type Metric Identifier master a99ce3fd
cpu ~ FLOPSDP ~ deciles M Status Done
Configuration noeground_bidom_master
Runtime 0:03:00 (180s)
—— — Dedile )
400 = Decile 1 Manufacturer Supermicro
§ Decile 2 System AS-4124G5-TNR
Ie] ; Processor AMD EPYC 7713 64-Core Proce
S 30 — Decile 3
e Decile 4 ssor
2 e(fle _ Sockets 2
% 200 De(!Ie ’ Cores per Socket 64
w Decile 6 Threads per Core 2
5] Decile 7 Max Speed 37207029
T 100 Decile 8 Turbo Mode
Decile 9 Cache L1d 32K
— B — —— Decile 10 Cache L1i 32K
OO?DU:CC 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 00:01:10 00:01:20 00:01:30 00:01:40 00:01:50 00:02:00 00:02:10 00:02:20 00:02:30 00:02:40 00:02:50 00:03:00 cachel2 512K
Cache L3 32768K
Interval In HH:MM:SS Memory
GFU
CPU TOPOLOGY
Type Metric Identifier
mem ¥ L2 Bandwidth ~ deciles M FT
Hostname gpudlsas.benchmarkeenterm
egware.com
Decile 0 Operating System AlmaLinux 8.5 (Arctic Sphynx)
[ Decile 1 Kernel 4,18.0-348.2.1.el8_5.x86_64
E Decile 2 BIOS Vendor American Megatrends Inc.
= e‘fle BIOS Version 23
< Declle 2 BIOS Revision 522
= —— Decile 4
IS -
S Decile 5
2 S B — Decile &
] T Decile 7
5 \ e(lle
— Decile 8
~
~ //_ Decile 9
- — Decile 10

OO?DDIDD 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 00:01:10 00:01:20 00:01:30 00:01:40 00:01:50 00:02:00 00:02:10 00:02:20 00:02:30 00:02:40 00:02:50 00:03:00

Interval in HH:MM:SS




Web Interface - Job Output

BENCHM!

GRAPHS |7 COMPARE 5+ exporT [@) @ synchronise Graphs

SLURM JOBSCRIPT

Loading mpi version 2021.5.8

2| Clening into 'openCARP'...

-— The € compiler identification is GNU 8.5.@

-- The CXX compiler identification is GNU 8.5.@

-- Detecting C compiler ABI info

-- Detecting C compiler ABI info - done

7|-- Check for working C compiler: fusr/bin/cc - skipped

-- Detecting C compile features

-- Detecting C compile features - done

—-— Detecting CXX compiler ABI info

1| -- Detecting CXX compiler ABI info - done

12| -— Check for working CXX compiler: fusr/bin/c++ - skipped

—— Detecting CXX compile features

-— Detecting CXX compile features - done

-— Found MPI_C: /cluster/intel/oneapi/mpi/2021.5.8/1ibfrelease/libmpi.so (found version "3.1"})
-- Found MPI_CXX: /cluster/intelfoneapi/mpi/2021.5.8/lib/1ibmpicxx.se (found version "3.1")
—— Found MPI: TRUE (found version "3.1")

-— Found PkgConfig: /fusr/bin/pkg-config (found version "1.4.2")
-- Checking for one of the modules 'craypetsc_real;PETSc'

-- Looking for sys/types.h

21|-- Looking for sys/types.h - found

22 | — Looking for stdint.h

-- Looking for stdint.h - found

-- Looking for stddef.h

—— Looking for stddef.h - found

—— Check size of PetscInt

—— Check size of PetscInt - done

—— Found PETSc: TRUE (found version "3.16.4")

-- Found ZLIB: Jusr/lib64/1ibz.so (found version "1.2.11"

-- Enable ionic shared library loading

1|-- Found OpenMP_C: -fopenmp (found version "4

32| -— Found OpenMP_CXX: -fopenmp (found version "4.5")

-- Found OpenMP: TRUE (found version "4.5")

Processing param

Processing simulator

-- Found Python: fusr/bin/python3.8 (found version "3.8.8") found components: Interpreter
Processing slimfem

Processing numerics

Processing fem

Run Number
Name

Status
Configuration
Runtime

Manufacturer
System
Processor

Sockets

Cores per Socket
Threads per Core
Max Speed
Turbo Mode
Cache L1d
Cache L1i

Cache L2

Cache L3
Memory

GPU

Hostname

Operating System
Kernel

BIOS Vendor
BIOS Version
BIOS Revision

618

openCARP noground_bidom
master a99ce3f4

Done
noground_bidom_master
0:03:00 (180s)

Supermicro

AS -4124G5-TNR

AMD EPYC 7713 64-Core Proce
ssor

2

64

2

3720.7029

32K
32K
512K
32768K

CPU TOPOLOGY

gpudlsas.benchmarkcenter.m
egware,com

AlmalLinux 8.5 (Arctic Sphynx)
4.18.0-348.2.1.¢l8_5.%x86_64
American Megatrends Inc.

2.3

5.22
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Future Work

« Extend monitoring (AMD GPUs, FPGAs, ARM, FileSystems)

e UserManagement
* Deployment at new HSU Cluster

Collaboration with Akash Mundra @TUM for his Master's Thesis

« Explorepossible strategies to support usersin the analysis of the data

» Detection of bottlenecks
* Relating performance metrics with hardware properties (micro-benchmarking)
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