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Towards insight

Space

Dark Energy
Accelerated Expansion

Afterglow Light
attern  Dark Ages Development of

375,000 yrs. Galaxies, Planets, etc.

Inflation

Qua
Fluctuations.

about 400 million yrs.

Big Bang Expansion
13.77 billion years

Microscopic “structure” determines macroscopic behavior

v

Time

Scalability : not about size, about dynamic range!
Seamlessly sweep across scales

“As above, so below”
Similar concepts/mechanisms/tools at all levels
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Dimensions in Performance Analysis 009

Resources ( ~spatial dimension)
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Memory Banks Big “black hole”
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Levels of Detail (LoD)

- Navigation

e The analogy seen by ChatGPT

. LEVELS OF DETAIL
. Data:

- May be
captured/structured at
different levels of detail

4 EuroHPC



Surfing the Performance Data 009

Dynamic range

In scale
« Zoom out, aggregate
Zoom in, detail

- In semantics !
Flexibility in metric definition

Integrating know-how at many levels
(system to microarchitecture)



Message 009

- Tool developers
« Support

Enable productivity \
Navigation on a
high dynamic
range of scales
- Analysts g
- Exploit
« Search for insight
Why, how

*  There is always a next why
*  How much
*  Towards “who to blame”, how to “counteract”, improve
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10 Km high view

(actually much further away)
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Elapsed time
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Efficiency Model 000

Load
Balance

Parallel

=Y Serialization

Communication
Efficiency

Transfer

Global
Efficiency

Instructions

Frequency

Semantics: Fundamentals of (parallel) computing !!

*
o *
—r =
M. Casas et al, “Automatic analysis of speedup of MPI applications”. ICS 2008. :f_', «:jw E
S
J. Giménez, et al, "*Analyzing the Efficiency of Hybrid Codes™ 2020 19th International Symposium on Parallel and Distributed Computing (ISPDC), 2020 EuroHPC
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Efficiency model 000

438 96 384
' ' ! - 100
Glaobal efficiency - 94.16 86.35 82.99
-- Parallel efficiency - 9416 84.11 74.80 —— |
- 80
-- Load balance - 98.67 95.34 95.77
-- Communication efficiency - 95.43 88.22 78.10 —
-60 £
-- Serialization efficiency - 27.86 93.05 89.61 L
e
-- Transfer efficiency - 97.52 94.81 87.15 E =
-40 o
-- Computation scalability - 100.00 102.66 110.95 g r—
-- IPC scalability - 100.00 115.98 182.39
20
- Instruction scalability - 100.00 9137 62.62 4u—
-- Frequency scalability - 100.00 96.87 97.13
0

Avg. Useful IPC(48) =0.67

Avg. Useful Frequency(48) =2.061 GHz

S
: .i }
EuroHPC
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Continuous monitoring 009

Monitoring of system/application behavior
- Steer deeper data acquisitions and analysis capabilities

online
TALP
EAR
OPT-CPT

J. Pocurull & M. Garcia @ the ExaFOAM project | ‘

11 EuroHPC



Some examples

0009

* Examples
e Large scale CPU only
* Small scale MPI + CUDA
* Medium scale Al training

* Fine grain RISC-V vector
codesign

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

BSC - tools framework

0009

report

Clust

LD_PRELOAD, Vaigrind,
DDDDDD . PIN <
PAPI f ¥
Tnstr \ ‘ Paramedir
ssssss
nstruction level
simulator
Tasksim,, Sniper gems

. Performance analytics
teting, tracking, fowding, medels,
e |

Trace handling & display
Simulators
Analytics

http://www.bsc.es/paraver

48

EuroHPC
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Example 1: large scale CPU only parallel code

*
P
- T
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Large scale trace 0009

Stressing a real code to a very large core count even if not huge
problem size

CPU only
MPI + OpenMP
14K processes, 112K threads

Full detail trace size for one high level algorithmic step : 134 GB

14 EuroHPC



Large scale 009

Filtering trace: collectives, useful > 5ms size: 1 GB

useful Duration @ vlasiator.l086M.juntar.udsms_colls.prv.gz

MPI call @ vlasi 808N, juntar. udsms_colls.prv.gz O outside MPT
TASK 14 ' 3 £ ¥ M we1_garrier f E S ?—' I
TASK 1.p877 [ MPI_Allreduce iT'_ %‘!:‘.—— E|
TASK 1.p153 __E —:1_—- —%__ '
= (= =i
TaSK B 1 " —— = =
TASK ﬁ i ] '__-_%‘_ | ==
T v = = || F
X N = 2 =
Task 3, 1 = ? = ‘E
TASK 2.pudS 'r_; = E
TASK 1.)6761 =_—"_';_—= %_;_ __2__"—
TASK 1.h1837 — 3 2
£ EE
TAsK 1.Yas88 - M = ! ? 5 -
281,799,464 us 368,441,421 us ;I] 798,464 us _ 25 S 388,441 411==
< ~25s > — =
- S
Par. Eff: 0.299 Par. Eff: 0.408
LB: 0.369 LB: 0.409 Par. Eff: 0.001 Par. Eff: 0.019
Comm eff: 0.811 Comm eff: 0.999 LB: 0.014 LB: 0.053
Comm eff: 0.362 Comm eff: 0.364
Process level metrics* _ et
Thread level metrics
EuroHPC
15

* based only on MPI collectives



Opportunity to focus

useful puration @ vlasiator.1000N.juntar.udSms_colls.prv.gz
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Zooming in time ...

0009

SK 1.1

SK 1.1877

(
(
(
(

4

(%]
Q
(9]
(%]
(3]
[&]
o
S
o

X
=
-

Lot

sk

sk

sk

sk

TASK

1.

1.

-

-

-

-

2153

3229

4385
5381
.B457
.¥533
.BEBD
9685
18761
« 11837

.12913

Par. Eff:
LB:

11 call (process level) @ vlasiator.juntar.2its.1it.prv [ outside mpr

13888 353 957,228 us

P

1 iteration, all traced events: 1.7 GB

B MPI_1send

W wPI_trecy

I wp1_waitall
B MPI_Allreduce

384,278,438 us

<

~290 ms >

0.157
0.213

Comm eff: 0.738

Process level metrics*

* based on ALL MPI activity by main thread

112K threads

useful Duration @ \r'lnnator.]untar.ﬂts.ht prv

]ﬂ] +987,238 us

Par. Eff:
LB:

0.097

0.293

~290 ms

384,278,438 us
»

I:II:—-

Instantaneous parallelism @ vlasiator.juntar.2its.lit.prv

65,808

32,568

a

&

25,800

58,000 >

383,987,228 us

384,178,438 us

-
o *
- *
L *

éuroHPt
17



... and space ...

code region (level 5) @ vlasiator.juntar.zits.lit.prv

... other views/metrics ...

THRERD 1.8239.1
THRERD 1.8255.1
THRERD 1.8271.1
THRERD 1.8287.1
THREAD 1.8383.1
1 1.8319.1
g 1.8335.1 useful IPC @ vlasiator.juntar.2its.lit.prv
g’, 1.8351.1 THREADAL . B238.5
Q 1.8367.1 THREAD |1.8254.8
8 1.8383.1 THREAD |1.8271.3
a 1.8399.1 THREAD |1.8287.6
1.8415.1 THRFaN Iv "384.1
ﬁ 1.8431.1 THR 1320.4
(';) 1.8447.1 THR (¢ 1336.7
WP call (process le oL UH] 8 i
THREADAN B230.1 | g THRERD 1.8479.1 B O ==
THREAD fi.8255.1 g_T"“E D 1.8495.1 THR S =
THREAD b.szra.1 | 5 THRERD 1.8s111 E o
THREAD |.8287.1 ?é THRERD 1.8527.1 THR S 1418.6
THR s3.1 | §5 THRERD 1.8543.1 THR 8 1435.1
TR @ s CHREG LSRRt L e 1:2 ) :::
THR ¢ 335.1 g . 5
THR ) 351.1 THREAD |1.8484.2
THR 8 367.1 THREAD |1.8588.5
THR 9 383.1 THREAD |1.8516.8
THR Q. s39.1 THREAD [1.8533.3
THR O a15.1 THREAD |1.8549.5
THR % o /B EADVL.8566.0 5o a7 2on 384,278,438 us
THR ! aa7.1
THR 463.1 +— ""’290 ms >
THREAD | .B479.1
THREAD B .B495.1
THREAD p.B511.1
THREAD B .B527.1
THREAD B .B543.1

FHEEM %:B882:1

363,987,228 us 384,278,438 us

EﬁroHPt
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... till “microscopic” scale

code region (level 5) @ vlasiator.juntar.zits.1it.prv

THREADZY . 8483 .1

THREAD |1.8484.1

THF 485.1
(%2}
3
THE 486.1
0
8 useful IPC @ vlasiator.juntar.zits.lit.prv
THE O 4p7.1 THREAD 1.8462.8 - —_—— —_)-
S " = —
o THREAD [1.B283.4 | : . —_
MPI call @ vlasiator.juntar.2its.1it.prv THREAD [1.6483.5 |r— — — .
THHEAD 1.8483.1 "Il| ‘II ””l l THREAD [1.5464.4 [ — : i
THREAN D apas e e e e
rperees Il NI g e = |
he] e = :
THR 8 1465.8 — - =
() ' 1.B485.1 = — H =
Q THR C 1486.4 — : =
- — q =
& THR <t 1486.8 _ - - :— S — -
@ | 1-84e6.1 © H H —
o THR 1487.4 : : : —
o THREAD |1.8467.8 ° = ! e —
H T = =
THREAD [1.8488.4 — —
o ————
ey 154881 I I“I. ‘l I | III I - THREAD |1.8488.8 — =
THREAD |1.8489.4 E E — —
THHEAD 1.B489.1 ' — ———— —

N0 T e e

364,174,349 us

THREAD 1.8418.1

l n B <« &m

384,887,286 us 384,174,349 us

<t

et -

-
* *
T w
e

EuroHPC
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Example 2: Small scale MPI+CUDA code
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MPI + CUDA 009

- GPU centric parallel program
- 32 GPUs

«  Nsys2prv

M. Clasca et al. “NSYS2PRYV: detailed and quantitative analysis of Pl
large-scale GPU execution traces with Paraver”. Cluster 2025

https://pypi.org/project/nsys2prv/0.5.8/

u:ll WME WEE REDINIDOR LI B B |

T codntmanchmernet

0 1.1
--.~|| L -
e Booia et

-t
cx *

'J
- *
Tl x

21 EuroHPC



Structure

|

LA

Phase 1

X

THREAD 1.1.

THREAD 1.9,
THREAD 1.

THREAD L.

CUuDa-0=.57 12,515,863 us 26,475 ,E35 uz

X

THREAD L.1.1
THREAD L.9.1
THREAD L.17.1

THREAD 1.35.1

&A—Dsksv 12,515,863 us 26,479,635 us

H

MPI_Gatherv

\_'_l

TASK

TASK

TASK

TASK

TASK

TASK

TASK

TASK

TASK

1

1

=1
-9
17
=25
32

TASK 1.

.1
-9
17

<25

50,129,750 us

0009

Full trace: ~ 23 GB
Filter MPI calls: 18 MB
Phase 2: 1.2 GB

Phase 2

42,268,732 us

.32
45,831,841 us

49,828,761 us

-
*
*

I MPI_Allreduce

-
46,831,678 us ¥ , *

curoHPC
22
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CUDA
kernels

CPU
time

Kernel
duration

MPI calls

#kernels

Phase 2

0009

MPI call @ phonon-again.phase2.prv.gz

43,245,304 us

cupa kernels (process level) @ phonon-again.phase2.prv.gz

|

Global CUDA kernels concurrency @ phonon-again.phase2.prv.gz
3T

L™,

49,245,384 uz

Y TRRRET

; ‘ 1

49,245,384 us

52,108,834 us

52,188,834 uz

TIme btw. cuDA calls @ phonon-again.phasez.prv.gz
TASK 1.1

TASK 1.8

TASK L.17

TASK L.25
M

Ak Loz -
43,245,364 us 52,108,834 us
_ =
< @ 120,088 >

TASK L.1
TASK 1.8
TASK L.17

TASK L.25

MK Lz
49,245,384 us

I S S S S I m—————e o .
< @ 258 see >

52,108,834 us

&K 1.32 ‘

22222.210 <alls, kernels and communications @ phonon-again.phase2.prv.gz
THREAD 1.21.1

~23GB
18 MB
1.2GB

Full trace:
Filter MPI calls:
1it. phase 2:

THREAD 1.24.1
CUDA-D3.57

CUDA-D0.57
THREAD 1.22.1
CUDA-DL.57

THREAD 1.23.1

CUDA-D2.57

50,223,108 e

3,224,400 0z
;
L}

THREAD 1.21.1

Single view with kernel launches, executes, ...

, kernels and comunications @ phonon-again.phase2. prv.gz

ZZZififgi”’ Similar to other browsers

CUDA-D2.57

Not scalable, useful if in context

THREAD 1.24.1

* (MUY (A AN N
CUDA-D3.57

SBL26L, 701wz S,204,310 0z

CUDA call duration @ phonon-again.phased.pr.
TASK 1.1 '

A sparse/anisotropic space
Resources x Time

TASK 1.9

TASK 1.7

TASK 1,17

TASK 1.25

TASK 1.32

TASK 1.1

TASK 1.5
et -

There is also “noise” in F
GPU programming

TASK 1.17

Wt

TASK 1.25

TASK 1.32

49,285,384 vx

52,188,834 u

EuroHPC
23
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Example 3: Medium scale Al training

,:?F-t* * *‘-3‘:_1‘:‘
From analyses with M. Clasca, A. Kumar, G. Kestor (BSC)  ryanec

nnnnnnnnnnnnn



LLAMA fine tuning @ 128 GPUs 009

Axolotl framework (DeepSpeed, ZeRO-2/3 data parallel) 60 % of peak?

How it behaves?
Efficiency (% of peak, utilization of the resources,...) and causes
Does it have load imbalance ? Is communication a bottleneck ?

M. Clasca et al. “NSYS2PRV: detailed and quantitative analysis of
large-scale GPU execution traces with Paraver”. Cluster 2025

Paraver

https://pypi.org/project/nsys2prv/0.5.8/

Good enough?

25 EuroHPC



Sweeping across levels 009

X .
Par. Eff: 0.476 Trace size: 2.3 GB
C t TASK 1.33 [} LB: 0728
ompute . . Comm. Eff: 0.795
kernels TASK 1.97 Orch. Eff:: 0.824
X

NCCL TASK 1.33
kernels e

TASK 1.97

TASK 1.128 7 353 443 us

Aggregation

“‘Basic”, predefined, ...

+ semantics

Combining different sources

7,363,442 us

X
NVLINK
utilization
K

All threads
st ] | (1] m LI

" - The importance
in collective

of flexibility in

the browser
Aggregated # active - L
compute kernels it

7,361,442 us 7,772,869 us




To overlap or not to overlap 009

Expected improvement ... but similar time ® Full trace: ~3.2GB
Filter kernels: 560 MB

GPU |l efficiency: 91.2 %
Load balance: 96 %
Comm. Eff.: 94.7 %

Comp. Eff. 93.5 %

TASK 1.1

TASK 1.17 I
TASK 1
TASK 1
TASK 1

Overlapping

ASK 1.49
TASK 1.65
TASK 1.81

n Overlapping

¥

GPU Il efficiency: 85.3 %
Load balance: 94 %
Comm. Eff.:  90.3 %
Comp. Eff.. 100 % -



To overlap or not to overlap

0009

Expected improvement ... but similar time ®

GPU I efficiency:
Load balance:
Comm. Eff.:

Comp. Eff..

=

TASK 1.1
TASK 1.17
TASK 1.33
TASK 1.49
TASK 1.65
TASK 1.81

TASK 1.97

Overlapping

TASK 1.113
TASK 1.128

X

TASK 1.1
TASK 1.17
TASK 1.33
TASK 1.49
TASK 1.65
TASK 1.81
TASK 1.97

TASK 1.113 |8
TASK 1.128

on Overlapping

767,113 us

243,426 u

91.2%

96

%

94.7 %
93.5%

8,728,497 us

GPU | efficiency:

85.3 %

Load balance: 94
90.3 %

Comm. Eff.:
Comp. Eff..

100

%

%

X
TASK 1.3

19,236,626 us [ sns0_xmma_gemm_bfiebfie_bf1sfa2_fa2_nt_n_tilesizeasex
X

X

o .. | N Y (/111 A W (]
A s = 19,241,007 w2
x

st . || M1 00400 O O |

A 16,198,143 us (B 16,725,156 us

X

pis| ]| NS B | | | _Ein
e~ [ 19,541,017 us

X

necas| BN |- W 1
19,230,63 w 1= 19,240,007 us

X

sk 2. | | |

A 19,236,629 us [ 19,241,007 us

X

e | | 0§ § [ |

A s (B3

X

TASK 1.1 1

TASK 1.2 | I

TASK 1.3 N S ]

TASK 1.a| I — I
19, 50,63 w 19,240,017 va

Productivity support

Synchronized “multispectral” views

Interpretation

NVLINK activity ...

... causes reduction in tensor core
activity ...

... and rise in DRAM BW ...

... till the kernel completes !!!!



Sweeping across levels

e Zooming out ...

— New metrics aggregating
microscopic effect at selected
granularity and with tailored
semantics ...

— ... to find further behavior at a
more global scale ...

* ...and dig down again

“If | can get you close enough, can you track them?
Now that | know what to listen for, | will.”
Hunt for Red October

Computation
kernels

Variability of tensor
core utilization
@ gemms

Avg. DRAM BW
@ gemms

NCCL kernels

All in NCCL
collective

X

TASK 1.1

TASK 1.9

TASK 1.17

TASK 1.25

'
TASK 1.32
4,488,535

X

TASK 1.1

TASK 1.9

TASK 1.17

TASK 1.25

TASK 1.32

X

TASK 1.1

TASK 1.9 | M

TASK 1.17

TASK 1.25

TASK 1.32
4,488,535

X

Cupa-De.s7EZ I

CUDA-DB.57

CUDA-De.57

CUDA-DB.57

CUDA-D3. 51

X

APPL 1 ' |
4,438

1 1 VY 1 Y R
== Ry

29 EuroHPC



Sweeping across levels

e Zooming out ...

— New metrics aggregating
microscopic effect at
selected granularity and
with tailored semantics ...

— ... to find further behavior
at a more global scale ...

e ...and dig down again

“If | can get you close enough, can you track them?
Now that | know what to listen for, | will.”
Hunt for Red October

['.4
. TASK 1.1 f
Computation s .

TASK 1.17 [
o
[m=

kernels

TASK 1.25

EELRRLL

TASK 1.32

L.

TASK 1.1

Variability of tensor .
core utilization s =
@gemms TASK 1.25

TASK 1.32

Bo.72s114

X

TASK 1.1

TASK 1.9

Avg. DRAM BW .
@ gemms e

TASK 1.32
5,425,6

X

CUDA-DB.57

CUDA-DB.57

NCCL kernels

CUDA-De.57

CUDA-De.57

EUDA-DS'SJQE‘AZE‘EH us

AllinNCCcL ™ ‘
collective — - ; e 3

[ ncclbevKernel ReduceScatter_Sum_bf16 RING_LIs, 55,672 us

30 EuroHPC
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Example 4: Fine grain RISC-V vector co-design

European
Processor
Initiative
pI ,
I_;E;r_-i* *--311"—‘
-
P

*
- El

ol
Wil]

RISCV vector architecture co-design collaboration Semidynamics, FORTH, Extoll, BSC tEu;.prc
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LOD for “co-design” 0009

App development & Data acquisition | Analysis
L MUSA
RAVE |
(RV/IQEMU) -prv
C LLVM e o, o - timing
code compiler T Y
RVV @ FPGA |
(50 MHz)
I LA Extrae
Multiple
Parametrized sampling “ Clustering
. foldin '
architectures ila ’
More info: <&
https://repo.hca.bsc.es/gitlab/epi-public/risc-v-software-development-vehicles/-/wikis/home N - LA
Filippo Mantovani, et al. “Software Development Vehicles to Enable Extended and Early Co-design: B
A RISC-V and HPC Case of Study”. ISC Workshops 2023 fe 53
Pablo Vizcaino et al. “RAVE: RISC-V Analyzer of Vector Executions, A QEMU Tracing Plugin”. PPAM 2024 EuroHPC

32



Llama @ EPAC1.5

1 step

“coarse grain” instrumentation

Stage @ Ulm.vec.EPAC1.5.no_sapl.StopStart.prv

THREAD 1.1.1

156,640,038 us
Kernel @ 1lm.vec.EPACL.5.no_smpl.StopStart.prv

THREAD 1.1.1

156,648,838 us

Instructions per cycle @ Llm.vec.EPACL.5.no_smpl.StopStart.prv

THREAD 1.1.1

156,649,038 us

Vector instruction mix (%) @ llm.vec.EPAC1.5.no_smpl.StopStart.prv

'""“"“‘|FIHHHHHHHHHHHHHHHHHHH

A 156,648,038 us

VPU utilization @ Ulm.vec.EPAC1.S.no_smpl.StopStart.prv

156,649,038 us

d

-
Barcelona
Supercomputing
Center

Centro Nacional de Supercomputacion

169,849,872 we
Stage @ Ulm.vec.EPAC1.5.no_sapl.StopStart.prv

THREAD 1.1.1

156,663,529 us

Kernel @ llm.vec.EPAC1.5.no_smpl.StopStart.prv

THREAD 1.1.1

156,663,529 us

Instructions per cycle @ Ulm.vec.EPAC1.5.no_smpl.StopStart.prv

THREAD 1.1.1

[ — |

zoom

157,475,939 us

157,475,939 us

r

156,663,529 us

Vector ion mix (%) @ L EPAC1.5.no_sapl

prv.

I 1 =————

157,475,93

THREAD 1.1.1
A 156,663,520

VPU utilization @ Ulm.vec.EPAC1.5.no_smpl.StopStart.prv

THREAD 1.

x.x|

157,473,93

Kernel @ Ulm.vec.EPACL.S. saplioms. StopStart.prv

156,663,529 us

P
<

~038s

157,475,93

Instructions per cycle @ llm.vec.EPACY

= M

THREAD 1.1.1

Stage @ Ulm.vec.EPAC1. 5. smplioms. StopStart.prv

THREAD 1 :.)i

kernel

O off

[ attention
B mp

(1] layernorm
B im_head

+ sampling

135,398,258 us

139,398,250 us

136,544,261 us

Lioms. StopStart.prv

135,489,366 us

Vector instruction mix (¥) @ Ulm.vec.EPAC1.S. smplioms.StopStart.prv

mw | (e MOV M

135,489,366 us

136,567,487 us

VPU utilization @ lm.vec.EPAC1.S.smplioms.StopStart.prv

e ST LU V2 ) i o Y < . 021 & bt U

THREAD 1.1.1

135,400,366 us

&

<

136,567,487 us

~08s —»

Eu

ok

roHPC
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Cycle level look @ DGEMMs T

All good?
* Only 32K cycles 9
- [ value
Instruction at top of ROB |—— l‘— O vie
B vfmacc

Execution of memory instr.

Instructions in flight @ VPU

Data to VPU Tolerance !
High BW ?(% Of .:x- IIII JARSIELSISIETEISIR IR AR IR E IR LTS IR IR TR TR RN ITI IETRETET I EI 160
peak) = s 32,767 ns

NUNEN ANANARN NUNUNEN VNUNNAN NN

Vector loads: always miss \ \_[
W'm"n”rr[}g[

Periodic scalar misses

32,767 ns Cwt e -

ila
8 ns =, o3
* *
Barcelona ® ns 22 32,767 ns SR
Supercomputing *
Center EuroHPC
Centro Nacional de Supercomputacion

34




0009

TO conCIude (XY

*
.
A ‘-ﬁ%:;
b AT
P

*
iy

EuroHPC

Joint Undertaking




POP

Performance optimization and productivity COE
FREE Services provided by the CoE 009

&

Tools and

methodology
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services

HORIZON-EUROHPC-JU-2023-COE

v %17 EuroHPC
L * _J

Grant Agreement No 101143931
1 January 2024— 31 December 2026

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

* Parallel Application Performance Assessment

Primary service

Initial analysis measuring a range of performance metrics to assess quality of performance

and identify the issues affecting performance (at customer site)

If needed, undertakes further performance evaluations to identify the root causes of the

issues found and qualify and quantify approaches to address them (recommendations)
* Second Level Services

+ Second level services may follow after conclusion of an initial performance assessment:

« Proof-of-concept: explore the potential benefit of proposed optimisations by applying
them to selected regions of the applications

* Correctness-check: evaluate the correctness of hybrid MPI + OpenMP applications
= Energy-efficiency study: investigate improvements of energy consumption or efficiency

+ Advisory study: ongoing consultancy for customers that choose to implement proposed
optimisations on their own

* Note: Effort shared between our experts and customer!

Performance Optimisation and Productivity

A Centre of Excellence in HPC

Hows.
oy
Newslattee
EBents

pastrers

Request Service Farm
Resourcan for CoDesign

Target Cusomens
Sicovta o
Cusmamar coda Lt

Parfomance Aeparts

Services

for (your?) academic AND Industrial codeis) in all

s designed 1o help our users aptimise parallel software and understand
DENorrr\ance Issues. WISt our primary customers are code developers B owners our services are akio avallable to code
sers anel infrastructure & service centres,

Tha services are free of charge to academic, research ar commercial organisations i the EU!

Torduas thesesarvces s et @ oucwith 5 ol Bt )
1 orter o reruest aus services, use our B

Services provided by POP

» Parallel Application Performance Assessment

Thesisour primary sery
itial

wmeereel OttPS://pop-coe.eu/services

and quantity appreschy
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Because macroscopic behavior of nature depends on its microscopic structure/behavior ...

.. scalable (dynamic range) analysis tools and methodologies ...

.. able to integrate know-how at multiple levels ...

.. are needed to really get the insight ...

..inthe HPC and Al worlds

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

... that can help us improve our systems and how we use them ...

Keep dynamic range in mind

jesus.labarta@bsc.es

... and may be more
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o youtube.com/POPHPC

This project has received funding from the European High-Performance Computing Joint Undertaking (JU) under grant agreement No 101143931. The JU receives

support from the European Union’s Horizon Europe research and innovation programme and Spain, Germany, France, Portugal and the Czech Republic.

éuroHPt



