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A lot of tools in /HDEEPLP-SEA /IDEEP

Projects
/ % Mitos
y \— /
core-P S //% scalasca ™
MUSA
Zsim+DRAMsim3 Sys-sage
Extrae
DaCe Extra-P
TREﬂlr ﬂﬂﬂlﬂ L aaaaaaaa A‘J \,LWMK
HybroGen /
DOOE

And more...
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User perspective IIDEEP

Projects

,

Score-P | want to optimise an application.

Which tools do | need?

Zsim+ll Sys-sage

How do they work together?

COMPILATION ————
( Front TBack End
e AAAAAAAA ) i
JJJJJJ ‘ — W . . Linker — ex
TTTTT - 0 detect ;
WWWWWW ‘ : ’
7 .\ 1 @ PARCOACH
@ . o Verification of potential
/ i deadlocks alidation functions
/>
\ 1 2 I " i
I
AN

And more...

A. Geil3, M:Stoffel — Optimisation Cycles for Modular Supe%omputing and Energy Efficiency, 16.01.2024




IIDEEP

Projects

Optimisation Cycles

... represent the typical workflow of an application developer
implementing and optimising an HPC-code

A. Geirs,"M. Stoffel — Optimisation Cycles for Modular Supegomputing and Energy Efficiency, 16.01.2024



Optimisation Cycles

* |dentify the software components
that have to play together

— Optimally support the developer

— Efficiently utilise the resources of
an MSA system

* Define the relevant interfaces
between the connected
components

— Describe the information flow

Instrumentation !

IIDEEP

Projects

Analysis

Application

3>
>

[Instru mentation

Human _

Developer |

Optimisation

ergy Efficiency, 16.01.2024

Information

Flow
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IIDEEP

Optimising for Modular Supercomputing Projects

Alexander Geily, Technical University of Darmstadt

—
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HDEEPL-SEA

DEEP Software for Exascale Architectures

* Better manage and program compute and
memory heterogeneity

* Targets easier programming for Modular
Supercomputers

* Continuation of the DEEP projects series

Modular Supercomputing
* Cost-efficient scaling
* Effective resource-sharing
* Composability of heterogeneous resources

IIDEEP

Projects
Module 1
Cluster
Module 6 Module 2
Multi-tier Storage Booster

System BN | BN | BN
BN | BN | BN
Module 5 M S/ \ Module 3

Quantum Data Analytics
Module Module

Module 4 AN AN | AN
Neuromorphic
Module

QN — QN

NN = NN

A. Geil3, M. Stoffel — Optimisation Cycles for Modular Stipercomg | an gy Efficiency, 16.01.2024




Which module(s) should run your application? IIDEEP

Projects
° You probably have a good idea

?  Your appllcatlon _ o
© Cluster — Guided by intuition and
c ? expectations

N 5y CN
Module 2
Multitior ISetSrage CN+CN / Booster = e.g., the Booster is expected to be
SR BN_|_BN_|_BN faster than the Cluster
&8 o5 one i
BN'|'BN'|'BN * Are these expectations fulfilled?
Module 5 MSA Module 3 — Hard to answer when parameters
Quant i
Mu:;ulljem Dat'?’I :::::t cs Ch an g e
oN - an Module 4 AN AN | AN = e.g., problem size, number of nodes
Neuromorphic
Module
NN - NN * The same issue exists on individual

CPU-GPU nodes

A. Geirs,"'IVI. Stoffel — Optimisation Cycles for Modular Supegomputing and 0 ici , 16.01.2024




Application Mapping Optimisation Cycle |IDEEPLP

Projects
Performance Analysis
System ]
Description )
Monitoring .) Historic performance data
1 Y
Applicati ] g MSA-related o Performance/scalability models Extra-P
ppiication J Optimisation ~ Mapping
! )
?
Optimised execution configuration
~
\_ Human )

Developer

Application configured according to mapping
(If necessary ported to another platform) -

Suggestions for mapping

Optimisation

3 »
. Geily, M:-Stoffel — Optimisation Cycles for Modular Supe%omput' g iCi , 16.01.2024



MSA-related Optimisation Cycle |IDEEPLP

Projects
Instrumentation/Profiling Runtime Performance Analysis/Modelling
Instrumented _
( W application ( Execution W

- > Score-P > within
L J LParaStation MPﬂ T
OTF2 CUBE g
Collect system-related metrics A traces profiles S
via well-defined interfaces Y §
(PMPI, PMIx, etc.) 3
Slurm Scalasca Extra-P | | ° g
.- + Trace Tools Modelling S
Application psslurm D
E
3
o
Q.
o)
()]

( Human Wl ) Yy,

Developer o
Interactive visualisation of performance data
and performance/scalability models

Apply code
optimisations

Optimisation

M

Optimised execution configuration

A. Geifs,xM. Stoffel — Optimisation Cycles for Modular Supegomputin‘g ana gy Effici , 16.01.2024



A (IDEEP

Application Mapping OC (simplified) b

\ 4

o... 1
|

a Instrumentation % Structured
(Score-P, — Qa — experiments Measurements M1

a Extra-Profiler) per module M — | B
Your application Instrumented I f
application Nodes w

Nodes 1

)
N
Repeat to validate and &D cT)D .
continue improving % PeﬁorTézﬁi_rg$delllng
!
(@ )
aa Code Performance Model | Models @ )
F /A | optimization differences comparison | - M1 Models
Optimized (You) £ P o (Extra-P) |
Rank and Size 3

application

System information

, 16.01.2024
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Instrumentation and Measurement ///pgqgs,’
Cluster Nodes Measurement grid
* Use Score-P 2457600 $—9%—9%

— Repeat measurement 5 times

— Measure floating point SN
operation count and DRAM . 1638400 $&—2

2048000 ¥ G

o 38—

> 88—
88—

Silze
accesses once 1228800 %92
Booster Nodes 819200 x x
* Use the Extra-Prof CPU-GPU Weak scallng
profiler works best

— Repeat measurement 5 times Example: Quicksilver mini-app

Solves a simplified dynamic monte-carlo
particle transport problem

A. Geifs,xM. Stoffel — Optimisation Cycles for Modular Supegomputin‘g ana gy Effici , 16.01.2024



Performance Modelling: Extra-P IIDEEP

Projects
| 1 File View Plots Model Help QUICkSIIVer CUDA
Selection on Booster module i _
Measurement points D
Model: ‘Sum Default Model
Measurements M1 e[ ~ Measurement Points
| | Sev Callpath Anr Value RSS = —
5.421x10%° * n”? * logx(gpt... 1.
[ ] b initMC(...) 6.49x10%° * n’” + 4.918x1C... 105.575
» cyclelnit(...) 1.955x107"2 * n*3 - 1.121x1.... 0.250
Measu rements M2 » cycleTracking(...) 5.421x10%° * n”? * loga(gpt... 690.114
. » MonteCarlo:~Mo... 9.024x10%° * n’/ - 3.827x11... 1.798x 10" L 600
l B » cudaFree 1.121x10™* 3.110x10 e e I
B pinitc) 0.02151 * gpu - 0.1242 * lo... 0.617 AL 500
rf . Bl printBanner(.) »8~565x10::9pu;j‘3‘ - 3.087...5728x10° jr * :' 21 L 400
Performance mode”mg B setarameters()  -2995x10% " gpu¥’ + 9.82... 1831x10 A - Ti
- P printParameters(...) -2.146x10° * loga(gpu) + 1... 6.862x 107 I!* o t ~ 300 Ime
(Extra-P) B cocleFinalize) 1295107 *n’* - 7.707x10°... 1.486 i¥ 151 } L
B » MC_Fast_Timer C... -1.286x10°° * loga(n) + 6.32... 9.871x10.. *1; 2| , 200
B » gameOver() 0.004315 * loga(gpu) + 0.0'... 0.001 ‘;§ b ; o= L 100
l || » coralBenchmarkC... 2.126x10"® * n’” + 5.129x1... 9.035x 10~ { - T T
o D || mpiFinalize() 3.990x10° * gpu®* + 4.935... 2.007x 10~
v - b Parameters::~Para... 3.608x10° * Iogg(gpu)2 +6..1.071x107
I * OVERHEAD CUPTLIN..  -6.385x10%°* n? + 6.957x1... 1.185x10..
MOdeIS @ ) Il * OVERHEAD CUPTIRE..  0.006 7.972x107
Il * OVERHEAD_CUPTLB... 1.647x10"7 * n*2 * loga(n) -... 2.250x10.,
M1 MOQEIS | B> B oo e e A Problem
@ M2 - » GLOBAL sub | Z16..  -4.265x10°* loga(gpu) + 7... 6.233><1o..L
4 » =
: Size
Show model | | Show difference | | Show parameters
A B x=-1.8172, y=-624137.1630, z=-92.7574
i [0 o]0 1
. . ; 3200000  ——— imi
More about performance modelling with Extra-P: ! sun B Graph Limits e
* https://youtu.be/Cv2YRCMWqBM Color Info @E Xais |gp - | max (3840 B
* https://github.com/extra-p/extrap (0 . N B Y-axis n | max 294912000 B
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https://github.com/extra-p/extrap
https://github.com/extra-p/extrap

Comparison IIDEEP

Projects

&7 Compare With Other Experiment

Apply parameter mapping [ .

Parameter Experiment 1 Parameter Experime Comparing experiments

gpu: cpu
100%

n: n
Time remaining: 72:??

7 Compare With Other Experiment Time elapsed:  00:03
Map parameters
Select mapping Qo Project estimate based on hardware capabilities
O Minimum N
Selects the minime CaII-tree mapplng
o Smart Matcher
TS CI*L eall-tres Eemapped call-1ras 'L call-tres
=1 " neia Himin
o nteractive
Interact [NR /’f’-—: I:I--.- lo=-
b-- s “bor Lg:.l 00
[ lia= —I-FFFF# Iz
A aaalng YWail i 5L
{ < Back H Finish H Cancel J 1_' l’-;-q ?"'11 h'r L:.: 'L“II-II:

Ddets | cancel | Mapped models
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Interactive Comparison and Exploration (IDEEP

Projects

Displays

Line graph [ Comparison plot [ ‘

%x10° main

Time

I CPU<GPU
M CPU>GPU

> [1.222x102" * n”* * nodes’.. 1.

Sl difference

[Comparison]
P mpilnit > [0.5497 | 0.250] 19.593
. P printBanner > [2.085x10 i 1.46x10"7 * n"... 2.584x 1078 25000
. P getParameters > [0.02001 1.164x10™" * n**.. 0.019
B b printParameters == [9.071x107"° * nodes® + 3... 2.857x10°°
b ini 1.222x107" * n** * nodes’.. 19169
[ | |n|tMC. <ZI x B n7/3 node; 20000 g
B’ ocenit < [3571x107"° * " + 1.77§ Problem £
] » cycleTracking = [5.936x107% * n”/* * logy( 3
B cceFinalize < [5337x1077 * n”/* + 2914 SiZ e &
B’ MCFast Timer C.. << [6074x10° * logz(nodes) 15000 5
B’ oameOver < [2.272x10"7 * 0?2 * loga(n)'... 6.690x 10 a
|| > coralBenchmarkC... << [2.944x10"" * nodes™ +2... 6.861x10°° |
MantaCarla-~Mao [3.296x10° * n®* + 8.428x... 3.985 1.0 - 10000
| t t [3.162x10* } 6.316x10™* * Ic... 2.349x 107
0.5 A 5000
0.0 treeeese: peessseasscesseansse pessseasecesseaas '..I ...... 0
10 20 30 40 50
[ [»
7 | Show difference | | Show parameters N Od eS
L)
e | ) /ﬁ‘ }=H
n 1000) B " Graph Limits &
Caller il [@[% X-axis [nodes N ] max. [56,00 |:l
2125x10” 90.426 NS n = | max | 349120000 B
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Interactive Comparison and Exploration (IDEEP

Projects

@
’ Line graph [ Comparison plot [ I
-| x10° main

Sev Callpath
> [1.222x102" * n* * nodes"... 1.

) difference

> [Comparison]
[ | > mpilnit = [0.5497 } 0.250] 19.593
. P printBanner > [2.085x107 ! 1.46x107"7 * n*... 2.584x107® 25000
. » getParameters > [0.02001 | 1.164x10™" * n* .. 0.019
. » printParameters > [9.071x10"° * nodes™? + 3... 2.857x10°°
b ini 1.222x10" * n°* * nodes'.. 19169
[ ] initMC < 11222« oo node 20000 &
B ' oceni S [3571x107° * ' + 1.77 Problem £
[ | » cycleTracking = [5.936x10"% * n”* * logy( g
B oceFinalize < [5337x1077 * n”/* + 2914 Si ze o
B’ MCFast Timer C.. << [6.074x10° * logz(nodes) 15000 &
[ | » gameOver = [2.272x1077 * n¥* * logy(n)-... 6.690x 107 o
[ ] > coralBenchmarkC... << [2.944x107° * nodes™ +2...6.861x10® |
MonteCarlas~Mn [3.296x102° * n”* + 8.428x... 3.985 1.0 1 10000
| t t [3.162x107* ! 6.316x10™* * Ic... 2.349x107*
0.5 1 5000
I CPU<GPU :
Jl CPU>GPU :
0-0 T T T T : T 0
10 20 30 40 50
| [»
“ | Show difference | | Show parameters N Od eS
a4\ H
nodes —3 ) “ [
n 3200000  |%| Graph Limits @
Color Info X-axis [nodes % ] max. [56,00 |:l
o vos [ -] o sirzsom B
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IIDEEP

Projects

Interactive Comparison and Exploration

File View Plots Model Help

Selection

Model: [Sum Default Model

Metric: [ time

Sev Callpath

main
[Comparison]
mpilnit
printBanner
getParameters
printParameters
initMC
cyclelnit
cycleTracking
cycleFinalize

gameOver

v v v v v v v v v v v v w Vv

mpiFinalize

MC_Fast_Timer_C...

coralBenchmarkC...
MonteCarlo:~Mo...

q
Show model | | Show difference | | Show parameters

Anr Value RSS
> [1.222x10%" * n”* * nodes’.. 1.

= [0.5497 } 0.250] 19.593

= [2.085x10° } 1.46x10"7 * n°... 2.584x10®
= [0.02001 } 1.164x10™"° * n*.. 0.019

= [9.071x10"° * nodes™” + 3.... 2.857x10°°
< [1.222x10" *n”* * nodes’
== [3571x107° * n’ + 1.77¢
= [5.936x10"% * n/* * logy(
< [5337x10"7 *n’* + 2,914 Size
<< [6.074x10° * logz(nodes)

= [2.272x1077 * n¥* * logy(n)-... 6.690x 107
< [2.944x10"° * nodes™” + 2... 6.861x10°
< [3.296x107° * n”* + 8.428x... 3.985

< [3.162x10 } 6.316x10™ * Ic... 2.349x 10

[ [»

nodes

o e -

Color Info

2.125x107"
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07710

Problem

Line graph [ Comparison plot [ ‘

x10° main

) difference

25000

20000 &
@
=
o
15000 9
a
1.0 1 10000
0.5 1 5000
I CPU<GPU
M CPU>GPU -
0.0 T T T T : T 0
10 20 30 40 50
. Nodes
A O
Graph Limits @
X-axis [nodes ) ] max. [56,00 |¢]
Y-axis [n ) ] max. [3491200,00 |C]
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Determining the Expectation IADEEP

Projects

* We formulate the performance expectation in terms of the roofline model

Empirical Roofline Graph (Results.cn.deep.fzjuelich.de.01.gcc) Empirical Roofline Graph (Results. esb.deep .fz-juelich.de.01)

10000 B RN TR SR R R 10000 Eoo IR R R R R R R R S RN FE
""""" RN L L }]3:‘;; Lo NS Y A 69854G:LGDS/S]
1 o N (PB4 Maxi mum

4%
o

1000 Eoi N II:II:I IIIIIIIIIfIIIIII ”7.11 SR SERRREER R

GFLOPs / sec

100 7 o X ki TR S :

10 Lo AL L il il Lo 10 Lo
0. 01 0.1 1 10 100 0. 01 0.1 1 10 100

FLOPs / Byte FLOPs / Byte
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]
Determining the Expectation

IIDEEP

Projects

* We formulats

Empirical Roofline Graph (Results.cn.deep
10000 F——

1000 E

| Metrics to projec

¥ ° Compare With Other Experiment

Projection

Target experiment () CPU (®) GPU

t visits

1 Roofline model information

Its. esb.deep .fz-juelich.de .01)

, of the roofline model

6985, 4 GFLCPS/ ]
FP64 Maxi muim ]

4%
o

[&]
)
[72]
- Memory bandwidth Peak performance
* . — — B NS
& cpu 197,17 GBytes/s |+ | 1977,83 GFlops/s |+ | Load ERTJSONfile.. | |7~ [ =~ = =
— : , - :
& 100fF GPU 779,22 GBytes/s || | 698540 GFlops/s |+ || Load ERT JSON file..
'V Use arithmetic intensity (operation intensity) to improve accuracy B o
Floating point operations (double precision) | PAPI_DP_OPS - EEEEN I
10 i i I Pt W T I ) i | | | | | i
0. 01 0.1 Number of memory transfers ‘ UNC_M_CAS_COUNT:ALL v 1 10 100
Bytes per memory transfer ‘ 8 ‘:‘ FLOPs / Byte
‘ < Back ’ ‘ Next > ‘ ‘ Cancel ‘

, 16.01.2024
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Comparison Against Roofline Expectation (IDEEPL

Projects

Estimatation plot D \— CyC|e I n it

Line graph [ Estimatation plot (] main ‘ Line graph [

-
B
D
50+8L01°€

—— Real CPU & Real CPU
—FF execution time | execution time
| |
— J GPU Real GPU
| Expectation ~ execution time
: p { | .

GPU
Expectation

Real GPU
execution time

I RS A
0+289/°/

= =T . +{7
960[3 I = el R
I » 9200 28500 T s M

Nodes " Problem size Problem size

Graph Limits [5/% Graph Limits @
X-axis [nodes = l max. [38,40 ‘:‘ X-axis {nodes = l max. [38,40 ’:I
Y-axis [n .4 l max. ‘29491 200,00 ‘:I Y-axis [n ~4 y max. [29491200,00 ’:I
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IIDEEP

]
Use Case: PATMOS Projects

Solves the neutron transport equations to simulate evolution of physical quantities for complex systems

* Cross-sections computation Cross-sections e
represents 60% to 90% of total el -
runtime 500

— Porting cross section computation to 1250

GPU

— Offload batch-size particles at a time ™

T°500

o—__ o -

Oi o e © 220

o 20
8 Threads
W ooy [ sepz [ sep3 [ stepd , . , , Kl per node
0 10 20 30 o 0
* What is a good batch-size?

, 16.01.2024
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IDEEP

Projects

Discussion

A. Geily, M:-Stoffel — Optimisation Cycles for Modular Supegzomputing and Energy Efficiency, 16.01.2024



IIDEEP

Optimizing for Energy Efficiency Projects

Mathieu Stoffel, Eviden

—

A. Geil3, M. Stoffel — Optimisation Cycles for Modular St omp nergy Efficiency, 16.01.2024



The topic of energy-efficiency in HPC IADEEP

Projects

* The most important metric still is performance

* Hardware tends to be more energy-efficient

* Kernels/applications not using the full computational power of the system
nave room for improvement of their energy-efficiency

° Resource management is still far from optimal regarding energy-
efficiency

=>» Opportunities for optimizing the energy-efficiency of
HPC applications at runtime

P >
A. GeiR, M:-Stoffel — Optimisation Cycles for Modular Supe%ompu.  and s Efficiency, 16.01.2024




B
What is Bull Dynamic Power Optimizer (BDPO)? ///DEEP

Projects

* A lightweight tool to be run in parallel of an HPC application

* |t aims at improving the energy-efficiency associated with the execution
of an HPC application

* |tis agnostic of the target HPC application
* |t features two compatible modes: profiling and optimizing

* |ts standard lifecycle is fully integrated with Slurm (and, hence,
ParaStation)

A. Geifs,xl'\\?l. Stoffel — Optimisation Cycles for Modular Supe%omputi’;_ and Energy Efficiency, 16.01.2024




How does BDPO work? /IDEEP

Projects
* One standalone instance of BDPO per compute node —
one main control loop
[ Cinlfetcr:it‘i:csm ]‘
°* Monitoring of HW CPU-centric performance metrics 1
through PMC (retired Instructions Per reference Cycle —
IPC) [““J
] ] o !
* Detection of phases with low computation intensity [ - }
DVFS

* Enforcement of Dynamic Voltage Frequency Scaling
(DVFS) accordingly to the phase detection step

A. Geil}, M:-Stoffel — Optimisation Cycles for Modular Supe%omput_'; and Ene Efficiency, 16.01.2024



How does BDPO work? /IDEEP

Projects

L user@frontend-hpc $> srun --bdpo=yes -N 180 --ntasks-per-node 96 ./myapp
L user@frontend-hpc $> sbatch --bdpo=yes ./script.sbatch

1
2
3
4
5
6
7
8
9

STRU 5 CLE THRESHOLL
BDPO COMM_OPTIMIZATION_El ED=off
BDPO ENTER _MPI_FREQUENCY IN=set_cpufreqg:min
BDPO EXIT MPI_FREQL set_cpufreq:resume
BDPO OPTIMIZE MPI ( v ON=0ff
BDPO_ENTER_MPI ( : ‘
BDPO_EXIT_MPI_CLOCK

A. Geift, M-Stoffel -



Optimization cycle of BDPO IIDEEP

Projects

Reference run
(execution time
+
energy consumption)

1 Runtime Optimization Performance Analysis

. ) Measure new execution time
Run application BDPO (optimi and energy consumption
optimise energy - —
consumption) 'LAppllcatlon Developer
J
1 C ! tion ti d
. : ompare execution time an
Use BDaF;% /Z:ogglng energy consumption between
profiling files the reference and bdpo runs
Application
A
, . Y
Tune BDPQ's optimisation parameters
if energy savings are low and/or
\_ _ Performance degradation is high o
LAppllcatlon Developer
Save BDPO's optimal optimisation
\_ parameters for the target application

Optimisation

A. GeifS,rrM. 2 ' ici , 16.01.2024




Example of retroaction in BDPO OC /IDEEP

Projects

——
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Example of retroaction in BDPO OC /IDEEP

Projects
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Example of retroaction in BDPO OC /IDEEP

Projects
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Example of retroaction in BDPO OC /IDEEP

Projects
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Example of retroaction in BDPO OC /IDEEP

Projects
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Results with ecTrans (part of the IFS) on DEEP IDEEP

Projects

9000

° Executions on 16 compute
8500 o l2en nodes of the CN module of
| 1.3GHz DEEP

8000
7500 @ 1.5GHz
< o 16 GHz * Each point stems from
8" [eormance] © 18642 statistics on 10 executions
6500 @ 2.2 GHz
3.2 GHz
6000 * "performance" represents
oo g executions with the
performance governor and
200 1100 1200 1300 1400 1500 1600 aCtS aS the reference pOInt
Wall time (s)

Hatfield S. et. al. Mapping a coupled Earth-System simulator onto the Modular Supercomputing Architecture, 20th
ECMWF Workshop on High Performance Computing in Meteorology
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Results with ecTrans (part of the IFS) on DEEP IDEEP

Projects
9000
* BDPO:
8500 e 1.2 GHz
| o 16% decrease of the
8000 | 1.3 0He energy consumption
7500 0 15GHz o 3% increase of the
gﬁmo . 16GHb execution time
g performance @ 1.8 GHz =>» better energy-efficiency
6500 @ 2.2GHz
3.2 GHz
6000

° No fixed CPU frequency
5500 © [bdeo outperforms BDPO

5000

1100 1200 1300 1400 1500 1600
Wall time (s)

Hatfield S. et. al. Mapping a coupled Earth-System simulator onto the Modular Supercomputing Architecture, 20th
ECMWF Workshop on High Performance Computing in Meteorology
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B
TSMP & BDPO: a few words about co-conception ///DEEP

Projects

* TSMP is constituted of three applications: COSMO (modelisation of the
atmosphere), ParFlow (modelisation of the ocean), and CLM (coupler
between COSMO and ParFlow)

* CLM is a good candidate for BDPO OC. However, the three applications

are started in the same Slurm job, on shared nodes, through the
multiprog option

* Co-conception: support of the multiprog option in BDPO, and design of a
TSMP job where applications do not share nodes (evaluation phase in
progress)
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The Application Mapping OC IIDEEPL

Projects

* Mapping applications onto modules can cause surprises

— Also, when offloading on heterogeneous nodes
— Performance might differ from expectations

* The Application Mapping OC helps you to check if expectations are

fulfilled = e
a Instrsugfg_tsf'on - oa ) eig:ﬁﬁ;i?s /J l Measurements M1

- I n teg rated Set Of tOO I S a Extra-Profiler) per module M —
Your application Instrumented I RT k. Measurements M2
S t .t' h application Ranks anxs !
—_— yS ema IC approac Repeat to validate and g@ & b .
continue improving 3 erformance modelling

(Extra-P)

— Flexible, when needed o —

o b Code Performance Model |+ Models >

/A optimization differences comparison .L Models
Optimized (You) depending on (Extra-P) M2
application Rank and Size

System information

A. Geil}, M:-Stoffel — Optimisation Cycles for Modular Supe%omput_'; S ici , 16.01.2024



Two takeaways about BDPO OC IIDEEPL

Projects

* There are opportunities for optimization of the energy-efficiency of the
executions of HPC applications at runtime:

=>» Very good results with ecTrans on 16 nodes:
o 16% decrease of the energy-to-solution
o 3% increase of the time-to-solution

* Usability is important:
o A lot of partners tried BDPO OC on their applications: ecTrans (IFS), TSMP,
PATMOS, xPic, GROMACS, ...

o When asked why: BDPO works out-of-the-box and is easy to use
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