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󰉁 About JUPITER

JUPITER: First European exascale supercomputer
Procured by EuroHPC JU, BMFTR (Federal Ministry of Research, Technology, and Space), MKW
(NRWMinistry of Culture and Science)
Hosting entity: Forschungszentrum Jülich / Jülich Supercomputing Centre for Gauß Center for
Supercomputing (GCS)
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JUPITER System Overview
ParTec/Eviden consortium
Implementing Modular Supercomputing Architecture

JUPITER Booster: High scalability, 1 EFLOP/s HPL,> 40 EFLOP/s FP8
5884 nodes: 4× Grace-Hopper superchip, 4× network
JUPITER Cluster: High versatility, high memory-to-compute ratio
582 nodes: 2× AMD Turin 9655 (2× 96 cores; DDR5; 1× network)
162 nodes: 2× SiPearl Rhea1 (2× 80 cores; HBM; 1× network)
Network: 200/400 Gbit/s NVIDIA InfiniBand NDR (Dragonfly+)
Storage: 29 PB flash, 310 PB HDD, 370 PB tape
Energy: 17MW limit (HPL); direct liquid-cooled, energy re-use
Modular data center of containers󱊈󱊈󱊈

BullSequana XH3000
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JUPITER Booster Node Design
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4× GH200 superchip (CG4)
Hopper: 132 SMs
Grace: 72 Arm Neoverse-V2 cores
900GB/s NVLink C2C
120GB LPDRR5Xmemory, 500 GB/s (CPU)
96 GB HBM3memory, 4000 GB/s (GPU)

TDP superchip: 680W
GPU-to-GPU: NVLink 4, 300 GB/s per pair
CPU-to-CPU: cNVLink, 200 GB/s per pair
Cache coherence between all GPUs and CPUs
4× NDR200 InfiniBand (200 Gbit/s)
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JUPITER Cluster Node Design
SiPearl Partition

162 nodes with 2×SiPearl Rhea1 CPU, each
80 Neoverse-V1 cores (2× 256 bit SVE)
256 GB DDR5memory
64GB HBMmemory

Origins in European HPC ecosystem:
EPI, EUPEX, and further projects
Currently tested in Bull facility

AMD Partition
582 nodes with 2×AMD Turin 9655 CPU,
each

96 Zen5 cores (512 bit AVX-512; SMT-2)
546 nodes: 768 GB DDR5memory
36 nodes: 1536 GB DDR5memory

Operational very soon
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JUPITER Network

NVIDIA Mellanox InfiniBand NDR
Quantum-2 switches, ConnectX-7 HCAs
Nodes connected to switches with split cables
Dragonfly+ topology

27 Dragonfly+ groups (25 for Booster, 1 for
Cluster, 1 for management/storage)
Inside each group: full fat tree (two levels)

Adaptive routing, SHARPv3
51 000 links, 25 400 endpoints, 867 switches
140 TB/s bisection bandwidth

JUPITER NETWORK

• NVIDIA Mellanox InfiniBand NDR/NDR200
• NVIDIA Quantum-2 switches
• NVIDIA Connect-X7 HCAs

• Dragonfly+ topology
• 27 Dragonfly groups
• Within each group: full fat tree

• 51 000 links, 102 000 logical ports, 25 400 
endpoints, 867 switches

• Adaptive routing, SHARPv3

One Network to Rule Them All
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JUPITER Network

N 1 N 2

L1 1

N 16

L2 1

L1 2

N 17 N 32

L2 2

L1 3

N 33 N 48

L2 3

… … …

Grp 2

Grp 3

Grp 2

Grp 3

Grp 2

Grp 3

Group 1, Rack 1

L1 4

N 49

L1 5 L1 6

N 96…

L2 4 L2 5 L2 6

Group 1, Rack 2

L1 15

N 240

L2 16

G1, R5

…

In group intra
5 racks
240 nodes
15 L1 (lower), 16 L2 (upper) switches
Per rack: 48 nodes, 192 GH200
Link bandwidth from HCA to L1:
200 Gbit/s; from L1 to L2: 400 Gbit/s

Beyond group inter
16 links to each other group
Link bandwidth 400Gbit/s
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Site Preparations

New 110 kV power lines drawn to
campus transformer substation
Upgrade of substations:
2× 40MVA →2× 80MVA
New lines to exascale site:
2× 35 kV
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MDC Concrete Foundation; Andreas for scale



Delivery of first entry hall containers

Delivery of data hall

Photos by Herwig Zilken / FZJ



Delivery of
IT Module 2

Photo by Herwig Zilken / FZJ



Installation of
Compute Blades
in IT Module 1

Photo by Herwig Zilken / FZJ



MDC bird’s eye view

Photo by Sascha Kreklau / FZJ



Inside of IT module

Photo by Sascha Kreklau / FZJ



Inauguration Tent

Photo by Jenö Gellinek / FZJ



Thomas Lippert and the press

Photo by Jenö Gellinek / FZJ



Friedrich Merz in speech

Photo by Kurt Steinhausen / FZJ



Buttons! So many Buttons!

Photo by FZJ



Exascale Liftoff!

TOP500 Nov 2025: #4 world, #1 EU
1000.184 PFLOP/s HPL
1 JUGENE system (2008) over 1 EFLOP/s

Green500 Nov. 2025: JUPITER #14
(63.3GFLOP/(sW) no dedicated run)
Jun. 2025: JEDI #1 (72.7 GFLOP/(sW), many tricks)

LLview job report of HPL job

Certificate from first listing in June 2025Member of the Helmholtz Association 7 October 2026 Slide 12 42
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Planning JUPITER: Workload

JSC: HPC resources for
Forschungszentrum campus, state (NRW),
Germany, Europe
Compute time through peer-review
Heterogeneous workload
Physics, climate, biology, chemistry, AI, …
Goal: Respect current & anticipated
workload in procurements of new
systems; incl. domains, methods,
programming languages, profiles
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JUWELS Booster
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Planning JUPITER: Workload

JSC: HPC resources for
Forschungszentrum campus, state (NRW),
Germany, Europe
Compute time through peer-review
Heterogeneous workload
Physics, climate, biology, chemistry, AI, …
Goal: Respect current & anticipated
workload in procurements of new
systems; incl. domains, methods,
programming languages, profiles

Basic Medical
NeuroscienceChemical

Condensed Matter
Molecules

QCD

Statistical Physics
Astro

Maths
Climate

GeophysicsGeochemistry
Water

CFD

Comp. Sci.

Compute Time per Domain (2024-1)
JUWELS Booster
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Benchmarks Overview

Mixture of TCO application, synthetic,
high-scaling (1000 PFLOP/sec (th.) scale)
benchmarks
16 application benchmarks (4 de-selected
for actual procurement; 5 for high-scaling)
Cross-section of domains andmethods,
3× AI
7 synthetic benchmarks
Extensive descriptions
Right: Patterns of 7 Dwarfs

•
De

ns
e
LA

•
Sp

ar
se

LA

•
Sp

ec
tr
al

•
Pa

rt
ic
le

•
St
ru
ct
ur
ed

Gr
id

•
U
ns
tr
uc
tu
re
d
Gr
id

•
M
on

te
Ca

rlo

Benchmark Domain Dwarfs
Amber* MD • •
Arbor Neurosci. • • •

Chroma-QCD QCD • • •
GROMACS MD • •

ICON Climate • •
JUQCS QC •
nekRS CFD • • •

ParFlow* Earth Sys. • •
PIConGPU Plasma • •

Quantum Espresso Materials Sci. • • •
SOMA* Polymer Sys. • •

MMoCLIP AI (MM) •
Megatron-LM AI (LLM) •

ResNet* AI (Vision) •
DynQCD QCD • • •
NAStJA Biology • •

Graph500 Graph Graph Traversal (D. 9)
HPCG CG •
HPL LA •
IOR Filesys. Input/Output

LinkTest Network P2P, Topology
OSU Network Message Exchange, DMA

STREAM Memory Regular Access
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Grand Table Benchmark Details

Languages, models,
libraries
Licenses
References nodes Base,
High-Scaling
Memory variants
Execution targets

Application Features Execution Targets

Benchmark
Name

Progr. Language,
[Libraries, ]Prog. Models Licence Nodes

Base
Nodes

High-Scale
Module/
Device

NMem Vars B
G
B

C
C

C
M

GCGC

Amber* Fortran, CUDA Custom 1 X
Arbor C++, CUDA/HIP BSD-3-Clause 8 642T,S,M,L X

Chroma-QCD C++, QUDA, CUDA/HIP JLab 8 512S,M,L X
GROMACS C++, CUDA/SYCL LGPLv2.1 3/128 X

ICON Fortran/C, OpenACC/CUDA/HIP BSD-3-Clause 120/300 X
JUQCS Fortran, CUDA/OpenMP None 8 512S,L X X
nekRS C++/C, OCCA, CUDA/HIP/SYCL BSD-3-Clause 8 642S,M,L X

ParFlow* C, Hypre, CUDA/HIP LGPL 4 X
PIConGPU C++, Alpaka, CUDA/HIP GPLv3+ 8 640S,M,L X

Quantum Espresso Fortran, ELPA, OpenACC/CUF GPL 8 X
SOMA* C, OpenACC LGPL 8 X

MMoCLIP Python, PyTorch, CUDA/ROCm MIT 8 X
Megatron-LM Python, PyTorch/Apex, CUDA/ROCm BSD-3-Clause 96 X

ResNet* Python, TensorFlow, CUDA/ROCm Apache-2.0 10 X
DynQCD C, OpenMP None 8 X
NAStJA C++, MPI MPL-2.0 8 X
Graph500 C, MPI MIT 4/16/all X
HPCG C++, OpenMP, CUDA/HIP BSD-3-Clause 1/4/all X X
HPL C, BLAS, OpenMP, CUDA/HIP BSD-4-Clause 1/16/all X X
IOR C, MPI GPLv2 -/> 64 X X

LinkTest C++, MPI/SIONlib BSD-4-Clause+ all X X X
OSU C, MPI, CUDA BSD 1/2 X X X

STREAM C, CUDA/ROCm/OpenACC Custom 1 X X
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TCO Base Result Grid
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Execution on reference number of nodes (x = 1) resulting in reference timing (y = 1); absolute
numbers super-imposed; strong scaling to 0.5× - 2×
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High-Scaling Results

Weak-scaling
relative to
reference up to
642 nodes
(50 PFLOP/s th.)
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All benchmarks open source: github.com/
FZJ-JSC/jubench

Paper: 10.1109/SC414
06.2024.00038
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exacb.pages.jsc.fz-juelich.de

Features
Continuous Benchmarking for HPC
Template-based declarative syntax
Reduced barrier to entry for CI/CB
Reproducible benchmarks (JUBE,…)
Ease of sharing workflows
Pre-defined runs, experiments

→ Currently extending, publishing

JUREAP default example:
include:
- component: jureap/jube@v3.2

inputs:
prefix: "jedi.strong.tiny"
variant: "strong.tiny"
machine: "jedi"
queue: "all"
project: "cjsc"
budget: "zam"
jube_file: "simple.yaml"
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exacb.pages.jsc.fz-juelich.de

Features
Continuous Benchmarking for HPC
Template-based declarative syntax
Reduced barrier to entry for CI/CB
Reproducible benchmarks (JUBE,…)
Ease of sharing workflows
Pre-defined runs, experiments

→ Currently extending, publishing

Energy measurement example:
include:
- component: jureap/ energy@v3.2

inputs:
prefix: "jedi.strong.tiny"
variant: "strong.tiny"
machine: "jedi"
queue: "all"
project: "cjsc"
budget: "zam"
jube_file: "simple.yaml"
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Application Results



JUREAP OriginsResults Overview

JUPITER currently in pre-access
JUREAP: Competitive early access program since 2024

Open phase: 130 proposals
Reproducibility, continuous integration (exaCB)
Lighthouse application: peer-reviewed selection, 15

🇪🇺

+18
🇩🇪

apps

National: 150 regular and large-scale projects and AI Competition
EU: 50 normal projects, 50 test projects
Next, some highlights from JUREAP and tests
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ICON: Full Earth System at 1 km
ICON: European weather/climate model by
Max Planck Institute for Meteorology,
DKRZ, and others
Components for simulation of atmosphere,
ocean, land, …
Mostly Fortran code, MPI/OpenMP (CPU)
and OpenACC (GPU); but also DaCe
Simulation of full Earth System at 1.25 km
resolution

20 480 GH200 of JUPITER
Full superchip: CPU (ocean, land) and
GPU (atmosphere)
145 days simulated days per real day

→ DOI 10.1145/3712285.3771789
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ICON Simulation: Phytoplankton,
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ICON: Full Earth System at 1 km
ICON: European weather/climate model by
Max Planck Institute for Meteorology,
DKRZ, and others
Components for simulation of atmosphere,
ocean, land, …
Mostly Fortran code, MPI/OpenMP (CPU)
and OpenACC (GPU); but also DaCe
Simulation of full Earth System at 1.25 km
resolution

20 480 GH200 of JUPITER
Full superchip: CPU (ocean, land) and
GPU (atmosphere)
145 days simulated days per real day

→ DOI 10.1145/3712285.3771789
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Gordon Bell Prize for Climate Modeling 2025
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BEAST: 4D-Parallel Bayesian Weather Model
Bayesian Swin Transformer for atmospheric
modeling
By Karlsruhe Institute of Technology (C. Debus)
4D parallelism: Domain-Tensor, Uncertainty,
Data → uncertainty part of the model
PyTorch with DDP
2.4Bmodel, 4 EFLOP/s performance on
JUPITER
Smaller model: predictive skill like current
reference model, also predict extreme events
Nominated for Gordon Bell Climate🤞

→ DOI 10.48550/arXiv.2609.12815
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Ideal scaling JUPITER-2.4B-64K LUMI-1.1B-64K JUPITER-0.7B-1.8K Training JUPITER-0.7B-1.8K Inference
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Fig. 3: Scaling results of BEAST on JUPITER and LUMI for various data- and uncertainty-parallel setups, expressed in
computational, data, and ensemble throughput as well as peak performance under strong scaling, i.e., increasing DP with
increasing node counts, and weak scaling with fixed per-node workload, i.e., increasing UP with increasing full GPU counts.

instances, thus scaling from 2 to 32 nodes, and one with 16 UP
instances, thus scaling from 64 to 5120 nodes. For JUPITER-
0.7B-1.8K we keep the number of random weight samples
(ensemble members) in the training configuration at 96, using
48 UP instances, and scale out DP from 1 to 16, i.e. 96 to 1536
nodes. Results are presented in Figure 3 (b) and (d). Again,
the values in the gray sections indicate the scaling experiments
where the UP size is 2, i.e., training with a 2 UP instance, and
the values after the gray section showcase the results of the
configuration with the increased UP size of 16.

We observe near-perfect DP-strong scaling for all three
model configurations on both JUPITER and LUMI. On 5120
nodes on JUPITER, i.e., 20 480 GH200 GPUs, JUPITER-
2.4B-64K runs at a total peak performance of 3.96 EFLOP/s
during forward–backward-update step, and a scaling efficiency
of 73.99 %. LUMI-1.1B-64K reaches 463.23 PFLOP/s at 1024
nodes, corresponding to 92.09 % scaling efficiency. These
results indicate that the parallelism strategy and model config-
uration space allow for good system portability. The seamless
transition between the different UP and DP instance sizes
highlights the efficiency of both parallelism axes.

JUPITER-0.7B-1.8K yields a higher forecast throughput
per data parallel group than the large configurations. At a
single DP instance, the predictive configuration achieves a
1.13 forecast/s, almost double the throughput of JUPITER-

2.4B-64K. With 16 DP instances, or 1536 nodes, it reaches
14.08 forecast/s, each with 96 ensemble members, at a sus-
tained performance of 239.88 TFLOP.

C. Full model training and predictive skill

We train BEAST in the JUPITER-0.7B-1.8K configuration
on 384 nodes on JUPITER, using 4 DP and 48 UP instances,
for 983 350 optimizer update steps. We use 2 samples per
UP instance and keep the local batch size to 1, thus using a
global batch size of 4 and drawing 96 random weight samples
per optimizer update step. One epoch on 40 years of data
(1979–2020) requires 89 835 gradient update steps and takes
25.45 h. The sustained training performance is 70.46 PFLOP/s.
Predictive metrics of the trained model for four different
variables (U10, T2M, U850, T850) for the two forecast time
steps 12 h and 24 h are shown in Figure 4, in comparison to the
state-of-the-art probabilistic model FGN and the IFS ensemble
forecast. We observe competitive to superior predictive scores
with much better calibrated uncertainty estimates, and stable
roll-out for up to ten days.

Furthermore, BEAST can predict extreme events with ex-
ceptional skill. For one, it excels at the task of TC track predic-
tion, as shown in Figure 5 for TC Damien. The mean ensemble
prediction of BEAST follows the observed track, including the
transition from land to ocean and the subsequent landfall. The

red: LUMI (smaller model), blue: JUPITER
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Fig. 3: Scaling results of BEAST on JUPITER and LUMI for various data- and uncertainty-parallel setups, expressed in
computational, data, and ensemble throughput as well as peak performance under strong scaling, i.e., increasing DP with
increasing node counts, and weak scaling with fixed per-node workload, i.e., increasing UP with increasing full GPU counts.

instances, thus scaling from 2 to 32 nodes, and one with 16 UP
instances, thus scaling from 64 to 5120 nodes. For JUPITER-
0.7B-1.8K we keep the number of random weight samples
(ensemble members) in the training configuration at 96, using
48 UP instances, and scale out DP from 1 to 16, i.e. 96 to 1536
nodes. Results are presented in Figure 3 (b) and (d). Again,
the values in the gray sections indicate the scaling experiments
where the UP size is 2, i.e., training with a 2 UP instance, and
the values after the gray section showcase the results of the
configuration with the increased UP size of 16.

We observe near-perfect DP-strong scaling for all three
model configurations on both JUPITER and LUMI. On 5120
nodes on JUPITER, i.e., 20 480 GH200 GPUs, JUPITER-
2.4B-64K runs at a total peak performance of 3.96 EFLOP/s
during forward–backward-update step, and a scaling efficiency
of 73.99 %. LUMI-1.1B-64K reaches 463.23 PFLOP/s at 1024
nodes, corresponding to 92.09 % scaling efficiency. These
results indicate that the parallelism strategy and model config-
uration space allow for good system portability. The seamless
transition between the different UP and DP instance sizes
highlights the efficiency of both parallelism axes.

JUPITER-0.7B-1.8K yields a higher forecast throughput
per data parallel group than the large configurations. At a
single DP instance, the predictive configuration achieves a
1.13 forecast/s, almost double the throughput of JUPITER-

2.4B-64K. With 16 DP instances, or 1536 nodes, it reaches
14.08 forecast/s, each with 96 ensemble members, at a sus-
tained performance of 239.88 TFLOP.

C. Full model training and predictive skill

We train BEAST in the JUPITER-0.7B-1.8K configuration
on 384 nodes on JUPITER, using 4 DP and 48 UP instances,
for 983 350 optimizer update steps. We use 2 samples per
UP instance and keep the local batch size to 1, thus using a
global batch size of 4 and drawing 96 random weight samples
per optimizer update step. One epoch on 40 years of data
(1979–2020) requires 89 835 gradient update steps and takes
25.45 h. The sustained training performance is 70.46 PFLOP/s.
Predictive metrics of the trained model for four different
variables (U10, T2M, U850, T850) for the two forecast time
steps 12 h and 24 h are shown in Figure 4, in comparison to the
state-of-the-art probabilistic model FGN and the IFS ensemble
forecast. We observe competitive to superior predictive scores
with much better calibrated uncertainty estimates, and stable
roll-out for up to ten days.

Furthermore, BEAST can predict extreme events with ex-
ceptional skill. For one, it excels at the task of TC track predic-
tion, as shown in Figure 5 for TC Damien. The mean ensemble
prediction of BEAST follows the observed track, including the
transition from land to ocean and the subsequent landfall. The
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JUQCS: 50 Qubits
Universal Quantum Computer Simulator
2N+4 memory with constant exchange → HPC
network
Fortran, MPI/OpenMP (CPU) and MPI/CUDA Fortran
(GPU)
JUPITER: Record-breaking 50 Qubit simulation

16 384 GH200 (214); GPU for simulation, but
CPU+GPUmemory together
Advanced data encoding: 16 PBmemory⇒ 2 PB
Memory: use host-side memory, evaluate different
approaches
11× speed-up over previous 48 Qubit record
(K computer)

→ DOI 10.1016/j.future.2026.108592

Strategy Runtime (s) Speedup (rel)

1 malloc() 446.67 1
2 numactl 160.00 2.8
3 numa_alloc_onnode() 101.57 4.4
4 Data Usage Hints 71.70 6.2
5 Explicit Data Copies 53.87 8.3
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JUQCS: Scaling
Weak Scaling

Total and compute; time per gate operation
Two datasets: 1 – empty JUPITER / exclusive JUQCS;
2 – full JUPITER / shared network
Behavior N > 46: interruptions in global MPI
communication for encoding, GPU compute
variability, network congestion
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JUQCS: Some Testing
Self-Pollution

Run instances of JUQCS on free JUPITER
47 qubits, 512 nodes

Excl: Empty system, one job after another,
Small: Packs of 5 jobs executed in parallel
Large: Packs of 10 jobs executed in
parallel

Mean time changes 7%; σ changes 50×!
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OSU at Scale: Latencies

For EuroMPI/IWOMP: Test (untuned) MPI
performance at scale
OSU Micro-Benchmarks 7.5.2, OpenMPI 5.0.5 /
ParaStationMPI/5.13.0-1, with / without CUDA
osu_allreduce and osu_alltoall
Executed yesterday, up to 2500 nodes
Allreduce jumps around; OpenMPI worse for large
alltoall (more investigated needed); mostly only little
difference between CPU and GPU
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AI-supported design and evaluation
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OSU at Scale: Deviations

Outliers have serious
impact, especially at
scale
Different MPIs behave
differently
Tuning can certainly
mitigate this
Not run in isolation
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Network Stability Deep Dive
Introduction

Investigation from July
Aim: understand outliers, scales, Dragonfly groups (DFGs)
OMB allreduce → latency; RC transport
Only OpenMPI for now
Targeting DFGs with --constraint
Also: patched OMB to report rank-precise values (and no accumulation)
Internal report available on request

AI-supported plotting
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Network Stability Deep Dive
Baseline

Jump >125 nodes
Stronger for multi-DFG
Plateau
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Network Stability Deep Dive
Increase Scale

Driven by P99 outliers
Light-blue: number of
DFGs job step is
executed on

-P99: Pattern from
before continues
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Network Stability Deep Dive
Latency Violin Plot

Violin/box plot
Somany outliers!

20 40 60 80 10
0

12
0

14
0

16
0

18
0

20
0

22
0

24
0

26
0

28
0

30
0

32
0

34
0

36
0

38
0

40
0

42
0

44
0

46
0

48
0

50
0

52
0

54
0

56
0

58
0

60
0

Number of Nodes

0

100

200

300

400

La
te

nc
y 

(
s)

OSU Allreduce Latency Distribution by Number of Nodes

Member of the Helmholtz Association 7 October 2026 Slide 32 42



Network Stability Deep Dive
RC vs. DC

DC no good for OMB
Strange bathtub shape
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NCCL Tests

NCCL 2.29.7
Little difference between MPIs (shown:
OpenMPI)
Log-log plot
50MiBmessages needed to saturate
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LinkTest: Dragonfly+ Group
LinkTest

Ping pong between hosts/network adapters
Measure latency/bandwidth
Developed by JSC:
https://go.fzj.de/linktest

Parameters of test
238 hosts / 952 network adapters →905 352
pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc

Result: nearly all at 22.89GiB/s; few outliers
(worst at 1⁄10 of bandwidth)

→ Clip to 99.9% of data
Interesting patterns (L1/L2), but in small 3%
window!
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Communication API: mpi Number of Tasks: 952 Number of Hosts: 238
Number of Messages: 8 Message size: 16,777,216 B  (16.000 MiB)
# Warm-Up Messages: 4 # Serial Retests: 952 Domain: .jupiter
Execution Order: Parallel All-to-All: No Use GPU RAM: No
Test Configuration: Semidirectional Bisection: No Randomized: Nothing
Memory Allocator: POSIX memory-aligned malloc # Multiple Buffers: None
Min. Value: 682.56 µs

22.892 GiB/s
Average Value: 695.74 µs

22.458 GiB/s
Max. Value: 6.9773 ms

2.2394 GiB/s
Worst Connections Serially Retested:
jpbo-094-26.internal.668 to jpbo-093-29.internal.491: 6.9773 ms (2.2394 GiB/s)  684.99 µs (22.810 GiB/s)
jpbo-093-33.internal.504 to jpbo-094-42.internal.732: 6.9143 ms (2.2598 GiB/s)  685.07 µs (22.808 GiB/s)
jpbo-092-48.internal.378 to jpbo-094-44.internal.740: 6.5993 ms (2.3677 GiB/s)  684.84 µs (22.816 GiB/s)
jpbo-091-19.internal.072 to jpbo-092-21.internal.269: 6.5467 ms (2.3867 GiB/s)  685.18 µs (22.804 GiB/s)
jpbo-094-04.internal.580 to jpbo-094-27.internal.672: 6.4253 ms (2.4318 GiB/s)  685.24 µs (22.802 GiB/s)

LinkTest Version: 2.2.0 LinkTest Python Report-Tool Version: 2.2.0
LinkTest Git Hash: 9491275fe98081f90417dd901d7fec7bfdbfa992 LinkTest Report Git Hash: 1 of 1
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LinkTest: Dragonfly+ Group
LinkTest

Ping pong between hosts/network adapters
Measure latency/bandwidth
Developed by JSC:
https://go.fzj.de/linktest

Parameters of test
238 hosts / 952 network adapters →905 352
pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc

Result: nearly all at 22.89GiB/s; few outliers
(worst at 1⁄10 of bandwidth)

→ Clip to 99.9% of data

Interesting patterns (L1/L2), but in small 3%
window!

00
0

00
3

00
6

00
9

01
2

01
5

01
8

02
1

02
4

02
7

03
0

03
3

03
6

03
9

04
2

04
5

04
8

05
1

05
4

05
7

06
0

06
3

06
6

06
9

07
2

07
5

07
8

08
1

08
4

08
7

09
0

09
3

09
6

09
9

10
2

10
5

10
8

11
1

11
4

11
7

12
0

12
3

12
6

12
9

13
2

13
5

13
8

14
1

14
4

14
7

15
0

15
3

15
6

15
9

16
2

16
5

16
8

17
1

17
4

17
7

18
0

18
3

18
6

18
9

19
2

19
5

19
8

20
1

20
4

20
7

21
0

21
3

21
6

21
9

22
2

22
5

22
8

23
1

23
4

23
7

24
0

24
3

24
6

24
9

25
2

25
5

25
8

26
1

26
4

26
7

27
0

27
3

27
6

27
9

28
2

28
5

28
8

29
1

29
4

29
7

30
0

30
3

30
6

30
9

31
2

31
5

31
8

32
1

32
4

32
7

33
0

33
3

33
6

33
9

34
2

34
5

34
8

35
1

35
4

35
7

36
0

36
3

36
6

36
9

37
2

37
5

37
8

38
1

38
4

38
7

39
0

39
3

39
6

39
9

40
2

40
5

40
8

41
1

41
4

41
7

42
0

42
3

42
6

42
9

43
2

43
5

43
8

44
1

44
4

44
7

45
0

45
3

45
6

45
9

46
2

46
5

46
8

47
1

47
4

47
7

48
0

48
3

48
6

48
9

49
2

49
5

49
8

50
1

50
4

50
7

51
0

51
3

51
6

51
9

52
2

52
5

52
8

53
1

53
4

53
7

54
0

54
3

54
6

54
9

55
2

55
5

55
8

56
1

56
4

56
7

57
0

57
3

57
6

57
9

58
2

58
5

58
8

59
1

59
4

59
7

60
0

60
3

60
6

60
9

61
2

61
5

61
8

62
1

62
4

62
7

63
0

63
3

63
6

63
9

64
2

64
5

64
8

65
1

65
4

65
7

66
0

66
3

66
6

66
9

67
2

67
5

67
8

68
1

68
4

68
7

69
0

69
3

69
6

69
9

70
2

70
5

70
8

71
1

71
4

71
7

72
0

72
3

72
6

72
9

73
2

73
5

73
8

74
1

74
4

74
7

75
0

75
3

75
6

75
9

76
2

76
5

76
8

77
1

77
4

77
7

78
0

78
3

78
6

78
9

79
2

79
5

79
8

80
1

80
4

80
7

81
0

81
3

81
6

81
9

82
2

82
5

82
8

83
1

83
4

83
7

84
0

84
3

84
6

84
9

85
2

85
5

85
8

86
1

86
4

86
7

87
0

87
3

87
6

87
9

88
2

88
5

88
8

89
1

89
4

89
7

90
0

90
3

90
6

90
9

91
2

91
5

91
8

92
1

92
4

92
7

93
0

93
3

93
6

93
9

94
2

94
5

94
8

95
1

jpbo-091-01.internal.000
jpbo-091-01.internal.003
jpbo-091-02.internal.006
jpbo-091-03.internal.009
jpbo-091-04.internal.012
jpbo-091-04.internal.015
jpbo-091-05.internal.018
jpbo-091-06.internal.021
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jpbo-094-35.internal.705
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jpbo-094-37.internal.714
jpbo-094-38.internal.717
jpbo-094-39.internal.720
jpbo-094-39.internal.723
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jpbo-095-04.internal.774
jpbo-095-05.internal.777
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jpbo-095-09.internal.792
jpbo-095-09.internal.795
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jpbo-095-12.internal.804
jpbo-095-12.internal.807
jpbo-095-13.internal.810
jpbo-095-14.internal.813
jpbo-095-15.internal.816
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jpbo-095-16.internal.822
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jpbo-095-22.internal.846
jpbo-095-23.internal.849
jpbo-095-24.internal.852
jpbo-095-24.internal.855
jpbo-095-25.internal.858
jpbo-095-26.internal.861
jpbo-095-27.internal.864
jpbo-095-27.internal.867
jpbo-095-28.internal.870
jpbo-095-29.internal.873
jpbo-095-30.internal.876
jpbo-095-30.internal.879
jpbo-095-31.internal.882
jpbo-095-32.internal.885
jpbo-095-33.internal.888
jpbo-095-33.internal.891
jpbo-095-34.internal.894
jpbo-095-35.internal.897
jpbo-095-36.internal.900
jpbo-095-36.internal.903
jpbo-095-37.internal.906
jpbo-095-38.internal.909
jpbo-095-39.internal.912
jpbo-095-39.internal.915
jpbo-095-40.internal.918
jpbo-095-41.internal.921
jpbo-095-42.internal.924
jpbo-095-42.internal.927
jpbo-095-43.internal.930
jpbo-095-44.internal.933
jpbo-095-45.internal.936
jpbo-095-45.internal.939
jpbo-095-46.internal.942
jpbo-095-47.internal.945
jpbo-095-48.internal.948
jpbo-095-48.internal.951

682.56 µs
22.892 GiB/s
944.84 µs
16.537 GiB/s
1.2071 ms
12.944 GiB/s
1.4694 ms
10.634 GiB/s
1.7317 ms
9.0230 GiB/s
1.9940 ms
7.8361 GiB/s
2.2563 ms
6.9252 GiB/s
2.5185 ms
6.2040 GiB/s
2.7808 ms
5.6189 GiB/s
3.0431 ms
5.1346 GiB/s
3.3054 ms
4.7271 GiB/s
3.5677 ms
4.3796 GiB/s
3.8299 ms
4.0797 GiB/s
4.0922 ms
3.8182 GiB/s
4.3545 ms
3.5882 GiB/s
4.6168 ms
3.3844 GiB/s
4.8791 ms
3.2025 GiB/s
5.1414 ms
3.0391 GiB/s
5.4036 ms
2.8916 GiB/s
5.6659 ms
2.7577 GiB/s
5.9282 ms
2.6357 GiB/s
6.1905 ms
2.5240 GiB/s
6.4528 ms
2.4214 GiB/s
6.7150 ms
2.3269 GiB/s
6.9773 ms
2.2394 GiB/s

682.56 µs
22.892 GiB/s

1.3120 ms
11.909 GiB/s

1.9415 ms
8.0478 GiB/s

2.5710 ms
6.0774 GiB/s

3.2005 ms
4.8821 GiB/s

3.8299 ms
4.0797 GiB/s

4.4594 ms
3.5038 GiB/s

5.0889 ms
3.0704 GiB/s

5.7184 ms
2.7324 GiB/s

6.3479 ms
2.4615 GiB/s

6.9773 ms
2.2394 GiB/s
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linktest-16MiB-4-8-bandwidth16-1790865946-000f2650ed1be11708cb8b770ba66b5f.sion14:46:59 01/10/2026  14:48:11 01/10/2026 UTC+0

Communication API: mpi Number of Tasks: 952 Number of Hosts: 238
Number of Messages: 8 Message size: 16,777,216 B  (16.000 MiB)
# Warm-Up Messages: 4 # Serial Retests: 952 Domain: .jupiter
Execution Order: Parallel All-to-All: No Use GPU RAM: No
Test Configuration: Semidirectional Bisection: No Randomized: Nothing
Memory Allocator: POSIX memory-aligned malloc # Multiple Buffers: None
Min. Value: 682.56 µs

22.892 GiB/s
Average Value: 695.74 µs

22.458 GiB/s
Max. Value: 6.9773 ms

2.2394 GiB/s
Worst Connections Serially Retested:
jpbo-094-26.internal.668 to jpbo-093-29.internal.491: 6.9773 ms (2.2394 GiB/s)  684.99 µs (22.810 GiB/s)
jpbo-093-33.internal.504 to jpbo-094-42.internal.732: 6.9143 ms (2.2598 GiB/s)  685.07 µs (22.808 GiB/s)
jpbo-092-48.internal.378 to jpbo-094-44.internal.740: 6.5993 ms (2.3677 GiB/s)  684.84 µs (22.816 GiB/s)
jpbo-091-19.internal.072 to jpbo-092-21.internal.269: 6.5467 ms (2.3867 GiB/s)  685.18 µs (22.804 GiB/s)
jpbo-094-04.internal.580 to jpbo-094-27.internal.672: 6.4253 ms (2.4318 GiB/s)  685.24 µs (22.802 GiB/s)

LinkTest Version: 2.2.0 LinkTest Python Report-Tool Version: 2.2.0
LinkTest Git Hash: 9491275fe98081f90417dd901d7fec7bfdbfa992 LinkTest Report Git Hash: 1 of 1

Member of the Helmholtz Association 7 October 2026 Slide 35 42

https://go.fzj.de/linktest


LinkTest: Dragonfly+ Group
LinkTest

Ping pong between hosts/network adapters
Measure latency/bandwidth
Developed by JSC:
https://go.fzj.de/linktest

Parameters of test
238 hosts / 952 network adapters →905 352
pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc

Result: nearly all at 22.89GiB/s; few outliers
(worst at 1⁄10 of bandwidth)

→ Clip to 99.9% of data
Interesting patterns (L1/L2), but in small 3%
window!
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jpbo-091-10.internal.039
jpbo-091-11.internal.042
jpbo-091-12.internal.045
jpbo-091-13.internal.048
jpbo-091-13.internal.051
jpbo-091-14.internal.054
jpbo-091-15.internal.057
jpbo-091-16.internal.060
jpbo-091-16.internal.063
jpbo-091-17.internal.066
jpbo-091-18.internal.069
jpbo-091-19.internal.072
jpbo-091-19.internal.075
jpbo-091-20.internal.078
jpbo-091-21.internal.081
jpbo-091-22.internal.084
jpbo-091-22.internal.087
jpbo-091-23.internal.090
jpbo-091-24.internal.093
jpbo-091-25.internal.096
jpbo-091-25.internal.099
jpbo-091-26.internal.102
jpbo-091-27.internal.105
jpbo-091-28.internal.108
jpbo-091-28.internal.111
jpbo-091-29.internal.114
jpbo-091-30.internal.117
jpbo-091-31.internal.120
jpbo-091-31.internal.123
jpbo-091-32.internal.126
jpbo-091-33.internal.129
jpbo-091-34.internal.132
jpbo-091-34.internal.135
jpbo-091-35.internal.138
jpbo-091-36.internal.141
jpbo-091-37.internal.144
jpbo-091-37.internal.147
jpbo-091-38.internal.150
jpbo-091-39.internal.153
jpbo-091-40.internal.156
jpbo-091-40.internal.159
jpbo-091-41.internal.162
jpbo-091-42.internal.165
jpbo-091-43.internal.168
jpbo-091-43.internal.171
jpbo-091-44.internal.174
jpbo-091-45.internal.177
jpbo-091-46.internal.180
jpbo-091-46.internal.183
jpbo-091-47.internal.186
jpbo-091-48.internal.189
jpbo-092-01.internal.192
jpbo-092-01.internal.195
jpbo-092-02.internal.198
jpbo-092-03.internal.201
jpbo-092-04.internal.204
jpbo-092-04.internal.207
jpbo-092-05.internal.210
jpbo-092-06.internal.213
jpbo-092-07.internal.216
jpbo-092-07.internal.219
jpbo-092-08.internal.222
jpbo-092-09.internal.225
jpbo-092-10.internal.228
jpbo-092-10.internal.231
jpbo-092-11.internal.234
jpbo-092-13.internal.237
jpbo-092-14.internal.240
jpbo-092-14.internal.243
jpbo-092-15.internal.246
jpbo-092-16.internal.249
jpbo-092-17.internal.252
jpbo-092-17.internal.255
jpbo-092-18.internal.258
jpbo-092-19.internal.261
jpbo-092-20.internal.264
jpbo-092-20.internal.267
jpbo-092-21.internal.270
jpbo-092-22.internal.273
jpbo-092-23.internal.276
jpbo-092-23.internal.279
jpbo-092-24.internal.282
jpbo-092-25.internal.285
jpbo-092-26.internal.288
jpbo-092-26.internal.291
jpbo-092-27.internal.294
jpbo-092-28.internal.297
jpbo-092-29.internal.300
jpbo-092-29.internal.303
jpbo-092-30.internal.306
jpbo-092-31.internal.309
jpbo-092-32.internal.312
jpbo-092-32.internal.315
jpbo-092-33.internal.318
jpbo-092-34.internal.321
jpbo-092-35.internal.324
jpbo-092-35.internal.327
jpbo-092-36.internal.330
jpbo-092-37.internal.333
jpbo-092-38.internal.336
jpbo-092-38.internal.339
jpbo-092-39.internal.342
jpbo-092-40.internal.345
jpbo-092-41.internal.348
jpbo-092-41.internal.351
jpbo-092-42.internal.354
jpbo-092-43.internal.357
jpbo-092-44.internal.360
jpbo-092-44.internal.363
jpbo-092-45.internal.366
jpbo-092-46.internal.369
jpbo-092-47.internal.372
jpbo-092-47.internal.375
jpbo-092-48.internal.378
jpbo-093-01.internal.381
jpbo-093-02.internal.384
jpbo-093-02.internal.387
jpbo-093-03.internal.390
jpbo-093-04.internal.393
jpbo-093-05.internal.396
jpbo-093-05.internal.399
jpbo-093-06.internal.402
jpbo-093-07.internal.405
jpbo-093-08.internal.408
jpbo-093-08.internal.411
jpbo-093-09.internal.414
jpbo-093-10.internal.417
jpbo-093-11.internal.420
jpbo-093-11.internal.423
jpbo-093-13.internal.426
jpbo-093-14.internal.429
jpbo-093-15.internal.432
jpbo-093-15.internal.435
jpbo-093-16.internal.438
jpbo-093-17.internal.441
jpbo-093-18.internal.444
jpbo-093-18.internal.447
jpbo-093-19.internal.450
jpbo-093-20.internal.453
jpbo-093-21.internal.456
jpbo-093-21.internal.459
jpbo-093-22.internal.462
jpbo-093-23.internal.465
jpbo-093-24.internal.468
jpbo-093-24.internal.471
jpbo-093-25.internal.474
jpbo-093-26.internal.477
jpbo-093-27.internal.480
jpbo-093-27.internal.483
jpbo-093-28.internal.486
jpbo-093-29.internal.489
jpbo-093-30.internal.492
jpbo-093-30.internal.495
jpbo-093-31.internal.498
jpbo-093-32.internal.501
jpbo-093-33.internal.504
jpbo-093-33.internal.507
jpbo-093-34.internal.510
jpbo-093-35.internal.513
jpbo-093-36.internal.516
jpbo-093-36.internal.519
jpbo-093-37.internal.522
jpbo-093-38.internal.525
jpbo-093-39.internal.528
jpbo-093-39.internal.531
jpbo-093-40.internal.534
jpbo-093-41.internal.537
jpbo-093-42.internal.540
jpbo-093-42.internal.543
jpbo-093-43.internal.546
jpbo-093-44.internal.549
jpbo-093-45.internal.552
jpbo-093-45.internal.555
jpbo-093-46.internal.558
jpbo-093-47.internal.561
jpbo-093-48.internal.564
jpbo-093-48.internal.567
jpbo-094-01.internal.570
jpbo-094-02.internal.573
jpbo-094-03.internal.576
jpbo-094-03.internal.579
jpbo-094-04.internal.582
jpbo-094-05.internal.585
jpbo-094-06.internal.588
jpbo-094-06.internal.591
jpbo-094-07.internal.594
jpbo-094-08.internal.597
jpbo-094-09.internal.600
jpbo-094-09.internal.603
jpbo-094-10.internal.606
jpbo-094-11.internal.609
jpbo-094-12.internal.612
jpbo-094-12.internal.615
jpbo-094-13.internal.618
jpbo-094-14.internal.621
jpbo-094-15.internal.624
jpbo-094-15.internal.627
jpbo-094-16.internal.630
jpbo-094-17.internal.633
jpbo-094-18.internal.636
jpbo-094-18.internal.639
jpbo-094-19.internal.642
jpbo-094-20.internal.645
jpbo-094-21.internal.648
jpbo-094-21.internal.651
jpbo-094-22.internal.654
jpbo-094-23.internal.657
jpbo-094-24.internal.660
jpbo-094-24.internal.663
jpbo-094-25.internal.666
jpbo-094-26.internal.669
jpbo-094-27.internal.672
jpbo-094-27.internal.675
jpbo-094-28.internal.678
jpbo-094-29.internal.681
jpbo-094-30.internal.684
jpbo-094-30.internal.687
jpbo-094-31.internal.690
jpbo-094-32.internal.693
jpbo-094-33.internal.696
jpbo-094-33.internal.699
jpbo-094-34.internal.702
jpbo-094-35.internal.705
jpbo-094-36.internal.708
jpbo-094-36.internal.711
jpbo-094-37.internal.714
jpbo-094-38.internal.717
jpbo-094-39.internal.720
jpbo-094-39.internal.723
jpbo-094-40.internal.726
jpbo-094-41.internal.729
jpbo-094-42.internal.732
jpbo-094-42.internal.735
jpbo-094-43.internal.738
jpbo-094-44.internal.741
jpbo-094-45.internal.744
jpbo-094-45.internal.747
jpbo-094-46.internal.750
jpbo-094-47.internal.753
jpbo-094-48.internal.756
jpbo-094-48.internal.759
jpbo-095-01.internal.762
jpbo-095-02.internal.765
jpbo-095-03.internal.768
jpbo-095-03.internal.771
jpbo-095-04.internal.774
jpbo-095-05.internal.777
jpbo-095-06.internal.780
jpbo-095-06.internal.783
jpbo-095-07.internal.786
jpbo-095-08.internal.789
jpbo-095-09.internal.792
jpbo-095-09.internal.795
jpbo-095-10.internal.798
jpbo-095-11.internal.801
jpbo-095-12.internal.804
jpbo-095-12.internal.807
jpbo-095-13.internal.810
jpbo-095-14.internal.813
jpbo-095-15.internal.816
jpbo-095-15.internal.819
jpbo-095-16.internal.822
jpbo-095-17.internal.825
jpbo-095-18.internal.828
jpbo-095-18.internal.831
jpbo-095-19.internal.834
jpbo-095-20.internal.837
jpbo-095-21.internal.840
jpbo-095-21.internal.843
jpbo-095-22.internal.846
jpbo-095-23.internal.849
jpbo-095-24.internal.852
jpbo-095-24.internal.855
jpbo-095-25.internal.858
jpbo-095-26.internal.861
jpbo-095-27.internal.864
jpbo-095-27.internal.867
jpbo-095-28.internal.870
jpbo-095-29.internal.873
jpbo-095-30.internal.876
jpbo-095-30.internal.879
jpbo-095-31.internal.882
jpbo-095-32.internal.885
jpbo-095-33.internal.888
jpbo-095-33.internal.891
jpbo-095-34.internal.894
jpbo-095-35.internal.897
jpbo-095-36.internal.900
jpbo-095-36.internal.903
jpbo-095-37.internal.906
jpbo-095-38.internal.909
jpbo-095-39.internal.912
jpbo-095-39.internal.915
jpbo-095-40.internal.918
jpbo-095-41.internal.921
jpbo-095-42.internal.924
jpbo-095-42.internal.927
jpbo-095-43.internal.930
jpbo-095-44.internal.933
jpbo-095-45.internal.936
jpbo-095-45.internal.939
jpbo-095-46.internal.942
jpbo-095-47.internal.945
jpbo-095-48.internal.948
jpbo-095-48.internal.951

682.56 µs
22.892 GiB/s
683.49 µs
22.861 GiB/s
684.41 µs
22.830 GiB/s
685.34 µs
22.799 GiB/s
686.27 µs
22.768 GiB/s
687.19 µs
22.737 GiB/s
688.12 µs
22.707 GiB/s
689.05 µs
22.676 GiB/s
689.97 µs
22.646 GiB/s
690.90 µs
22.615 GiB/s
691.83 µs
22.585 GiB/s
692.75 µs
22.555 GiB/s
693.68 µs
22.525 GiB/s
694.61 µs
22.495 GiB/s
695.53 µs
22.465 GiB/s
696.46 µs
22.435 GiB/s
697.39 µs
22.405 GiB/s
698.31 µs
22.375 GiB/s
699.24 µs
22.346 GiB/s
700.17 µs
22.316 GiB/s
701.09 µs
22.287 GiB/s
702.02 µs
22.257 GiB/s
702.95 µs
22.228 GiB/s
703.87 µs
22.199 GiB/s
704.80 µs
22.169 GiB/s

682.56 µs
22.892 GiB/s

684.79 µs
22.817 GiB/s

687.01 µs
22.744 GiB/s

689.23 µs
22.670 GiB/s

691.46 µs
22.597 GiB/s

693.68 µs
22.525 GiB/s

695.90 µs
22.453 GiB/s

698.13 µs
22.381 GiB/s

700.35 µs
22.310 GiB/s

702.58 µs
22.240 GiB/s

704.80 µs
22.169 GiB/s

1
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8

16
32
64

128
256
512

1024
2048
4096
8192

16384

linktest-16MiB-4-8-bandwidth16-1790865946-000f2650ed1be11708cb8b770ba66b5f.sion14:46:59 01/10/2026  14:48:11 01/10/2026 UTC+0
WARNING: Figures Clipped!!!

Communication API: mpi Number of Tasks: 952 Number of Hosts: 238
Number of Messages: 8 Message size: 16,777,216 B  (16.000 MiB)
# Warm-Up Messages: 4 # Serial Retests: 952 Domain: .jupiter
Execution Order: Parallel All-to-All: No Use GPU RAM: No
Test Configuration: Semidirectional Bisection: No Randomized: Nothing
Memory Allocator: POSIX memory-aligned malloc # Multiple Buffers: None
Min. Value: 682.56 µs

22.892 GiB/s
Average Value: 695.74 µs

22.458 GiB/s
Max. Value: 6.9773 ms

2.2394 GiB/s
Worst Connections Serially Retested:
jpbo-094-26.internal.668 to jpbo-093-29.internal.491: 6.9773 ms (2.2394 GiB/s)  684.99 µs (22.810 GiB/s)
jpbo-093-33.internal.504 to jpbo-094-42.internal.732: 6.9143 ms (2.2598 GiB/s)  685.07 µs (22.808 GiB/s)
jpbo-092-48.internal.378 to jpbo-094-44.internal.740: 6.5993 ms (2.3677 GiB/s)  684.84 µs (22.816 GiB/s)
jpbo-091-19.internal.072 to jpbo-092-21.internal.269: 6.5467 ms (2.3867 GiB/s)  685.18 µs (22.804 GiB/s)
jpbo-094-04.internal.580 to jpbo-094-27.internal.672: 6.4253 ms (2.4318 GiB/s)  685.24 µs (22.802 GiB/s)

LinkTest Version: 2.2.0 LinkTest Python Report-Tool Version: 2.2.0
LinkTest Git Hash: 9491275fe98081f90417dd901d7fec7bfdbfa992 LinkTest Report Git Hash: 1 of 1
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LinkTest: Full JUPITER*

*: 5284 nodes rest in maintenance
Parameters

21136 network adapters → 446 709 360 pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc
Adaptive routing enabled

Results: Many at 20 GiB/s, but average at
15 GiB/s → outliers! (even 1⁄20 of bandwidth)

→ Clip to 2ms and better
Interesting patterns: 22.5 groups, anti-diagonal
elements
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jpbo-001-01.internal.00000
jpbo-001-19.internal.00072
jpbo-001-37.internal.00144
jpbo-002-08.internal.00216
jpbo-002-27.internal.00288
jpbo-002-45.internal.00360
jpbo-003-16.internal.00432
jpbo-003-35.internal.00504
jpbo-004-05.internal.00576
jpbo-004-23.internal.00648
jpbo-004-41.internal.00720
jpbo-005-11.internal.00792
jpbo-005-29.internal.00864
jpbo-005-47.internal.00936
jpbo-006-17.internal.01008
jpbo-006-35.internal.01080
jpbo-007-05.internal.01152
jpbo-007-23.internal.01224
jpbo-007-43.internal.01296
jpbo-008-13.internal.01368
jpbo-008-32.internal.01440
jpbo-009-03.internal.01512
jpbo-009-21.internal.01584
jpbo-009-40.internal.01656
jpbo-010-10.internal.01728
jpbo-010-28.internal.01800
jpbo-010-46.internal.01872
jpbo-011-16.internal.01944
jpbo-011-35.internal.02016
jpbo-012-05.internal.02088
jpbo-012-24.internal.02160
jpbo-012-45.internal.02232
jpbo-013-15.internal.02304
jpbo-013-33.internal.02376
jpbo-014-06.internal.02448
jpbo-014-24.internal.02520
jpbo-014-42.internal.02592
jpbo-015-12.internal.02664
jpbo-015-31.internal.02736
jpbo-016-01.internal.02808
jpbo-016-19.internal.02880
jpbo-016-37.internal.02952
jpbo-017-07.internal.03024
jpbo-017-25.internal.03096
jpbo-017-43.internal.03168
jpbo-018-13.internal.03240
jpbo-018-32.internal.03312
jpbo-019-02.internal.03384
jpbo-019-21.internal.03456
jpbo-019-40.internal.03528
jpbo-020-10.internal.03600
jpbo-020-28.internal.03672
jpbo-020-46.internal.03744
jpbo-031-17.internal.03816
jpbo-031-35.internal.03888
jpbo-032-06.internal.03960
jpbo-032-25.internal.04032
jpbo-032-43.internal.04104
jpbo-033-15.internal.04176
jpbo-033-34.internal.04248
jpbo-034-04.internal.04320
jpbo-034-22.internal.04392
jpbo-034-40.internal.04464
jpbo-035-10.internal.04536
jpbo-035-29.internal.04608
jpbo-035-47.internal.04680
jpbo-036-17.internal.04752
jpbo-036-35.internal.04824
jpbo-037-05.internal.04896
jpbo-037-24.internal.04968
jpbo-037-44.internal.05040
jpbo-038-14.internal.05112
jpbo-038-33.internal.05184
jpbo-039-03.internal.05256
jpbo-039-22.internal.05328
jpbo-039-40.internal.05400
jpbo-040-10.internal.05472
jpbo-040-29.internal.05544
jpbo-040-47.internal.05616
jpbo-041-17.internal.05688
jpbo-041-35.internal.05760
jpbo-042-05.internal.05832
jpbo-042-23.internal.05904
jpbo-042-41.internal.05976
jpbo-043-13.internal.06048
jpbo-043-31.internal.06120
jpbo-044-02.internal.06192
jpbo-044-20.internal.06264
jpbo-044-38.internal.06336
jpbo-045-08.internal.06408
jpbo-045-26.internal.06480
jpbo-045-44.internal.06552
jpbo-046-14.internal.06624
jpbo-046-33.internal.06696
jpbo-047-03.internal.06768
jpbo-047-21.internal.06840
jpbo-047-40.internal.06912
jpbo-048-10.internal.06984
jpbo-048-28.internal.07056
jpbo-048-46.internal.07128
jpbo-049-16.internal.07200
jpbo-049-34.internal.07272
jpbo-050-04.internal.07344
jpbo-050-22.internal.07416
jpbo-050-40.internal.07488
jpbo-051-10.internal.07560
jpbo-051-28.internal.07632
jpbo-051-46.internal.07704
jpbo-052-16.internal.07776
jpbo-052-35.internal.07848
jpbo-053-05.internal.07920
jpbo-053-24.internal.07992
jpbo-053-43.internal.08064
jpbo-054-16.internal.08136
jpbo-054-34.internal.08208
jpbo-055-04.internal.08280
jpbo-055-22.internal.08352
jpbo-055-40.internal.08424
jpbo-056-10.internal.08496
jpbo-056-28.internal.08568
jpbo-056-46.internal.08640
jpbo-057-16.internal.08712
jpbo-057-34.internal.08784
jpbo-058-04.internal.08856
jpbo-058-22.internal.08928
jpbo-058-40.internal.09000
jpbo-059-10.internal.09072
jpbo-059-29.internal.09144
jpbo-059-47.internal.09216
jpbo-060-17.internal.09288
jpbo-060-35.internal.09360
jpbo-061-05.internal.09432
jpbo-061-24.internal.09504
jpbo-061-42.internal.09576
jpbo-062-12.internal.09648
jpbo-062-30.internal.09720
jpbo-062-48.internal.09792
jpbo-063-18.internal.09864
jpbo-063-36.internal.09936
jpbo-064-07.internal.10008
jpbo-064-25.internal.10080
jpbo-064-43.internal.10152
jpbo-065-13.internal.10224
jpbo-065-31.internal.10296
jpbo-066-01.internal.10368
jpbo-066-20.internal.10440
jpbo-066-41.internal.10512
jpbo-067-12.internal.10584
jpbo-067-30.internal.10656
jpbo-067-48.internal.10728
jpbo-068-18.internal.10800
jpbo-068-37.internal.10872
jpbo-069-07.internal.10944
jpbo-069-25.internal.11016
jpbo-069-43.internal.11088
jpbo-070-13.internal.11160
jpbo-070-34.internal.11232
jpbo-071-04.internal.11304
jpbo-071-22.internal.11376
jpbo-071-40.internal.11448
jpbo-072-11.internal.11520
jpbo-072-32.internal.11592
jpbo-073-02.internal.11664
jpbo-073-20.internal.11736
jpbo-073-38.internal.11808
jpbo-074-08.internal.11880
jpbo-074-27.internal.11952
jpbo-074-47.internal.12024
jpbo-075-18.internal.12096
jpbo-075-36.internal.12168
jpbo-076-06.internal.12240
jpbo-076-24.internal.12312
jpbo-076-43.internal.12384
jpbo-077-13.internal.12456
jpbo-077-32.internal.12528
jpbo-078-02.internal.12600
jpbo-078-20.internal.12672
jpbo-078-40.internal.12744
jpbo-079-10.internal.12816
jpbo-079-29.internal.12888
jpbo-079-47.internal.12960
jpbo-080-17.internal.13032
jpbo-080-35.internal.13104
jpbo-081-05.internal.13176
jpbo-081-23.internal.13248
jpbo-081-43.internal.13320
jpbo-082-14.internal.13392
jpbo-082-32.internal.13464
jpbo-083-02.internal.13536
jpbo-083-22.internal.13608
jpbo-083-40.internal.13680
jpbo-084-10.internal.13752
jpbo-084-28.internal.13824
jpbo-084-46.internal.13896
jpbo-085-17.internal.13968
jpbo-085-35.internal.14040
jpbo-086-06.internal.14112
jpbo-086-25.internal.14184
jpbo-086-43.internal.14256
jpbo-087-13.internal.14328
jpbo-087-32.internal.14400
jpbo-088-02.internal.14472
jpbo-088-20.internal.14544
jpbo-088-38.internal.14616
jpbo-089-08.internal.14688
jpbo-089-26.internal.14760
jpbo-089-45.internal.14832
jpbo-090-16.internal.14904
jpbo-090-34.internal.14976
jpbo-091-05.internal.15048
jpbo-091-23.internal.15120
jpbo-091-41.internal.15192
jpbo-092-11.internal.15264
jpbo-092-30.internal.15336
jpbo-092-48.internal.15408
jpbo-093-19.internal.15480
jpbo-093-37.internal.15552
jpbo-094-07.internal.15624
jpbo-094-25.internal.15696
jpbo-094-43.internal.15768
jpbo-095-13.internal.15840
jpbo-095-31.internal.15912
jpbo-096-01.internal.15984
jpbo-096-20.internal.16056
jpbo-096-38.internal.16128
jpbo-097-08.internal.16200
jpbo-097-26.internal.16272
jpbo-097-45.internal.16344
jpbo-098-15.internal.16416
jpbo-098-33.internal.16488
jpbo-099-03.internal.16560
jpbo-099-21.internal.16632
jpbo-099-39.internal.16704
jpbo-100-11.internal.16776
jpbo-100-29.internal.16848
jpbo-100-48.internal.16920
jpbo-101-18.internal.16992
jpbo-101-37.internal.17064
jpbo-102-07.internal.17136
jpbo-102-25.internal.17208
jpbo-102-46.internal.17280
jpbo-103-16.internal.17352
jpbo-103-34.internal.17424
jpbo-104-05.internal.17496
jpbo-104-23.internal.17568
jpbo-104-44.internal.17640
jpbo-105-14.internal.17712
jpbo-105-32.internal.17784
jpbo-106-03.internal.17856
jpbo-106-22.internal.17928
jpbo-106-40.internal.18000
jpbo-107-10.internal.18072
jpbo-107-28.internal.18144
jpbo-107-46.internal.18216
jpbo-108-16.internal.18288
jpbo-108-34.internal.18360
jpbo-109-04.internal.18432
jpbo-109-22.internal.18504
jpbo-109-40.internal.18576
jpbo-110-10.internal.18648
jpbo-110-28.internal.18720
jpbo-110-46.internal.18792
jpbo-111-17.internal.18864
jpbo-111-35.internal.18936
jpbo-112-05.internal.19008
jpbo-112-23.internal.19080
jpbo-112-42.internal.19152
jpbo-113-12.internal.19224
jpbo-113-30.internal.19296
jpbo-113-48.internal.19368
jpbo-114-18.internal.19440
jpbo-114-36.internal.19512
jpbo-115-06.internal.19584
jpbo-115-25.internal.19656
jpbo-115-43.internal.19728
jpbo-116-15.internal.19800
jpbo-116-35.internal.19872
jpbo-117-05.internal.19944
jpbo-117-23.internal.20016
jpbo-117-43.internal.20088
jpbo-118-13.internal.20160
jpbo-118-31.internal.20232
jpbo-119-01.internal.20304
jpbo-119-19.internal.20376
jpbo-119-39.internal.20448
jpbo-120-09.internal.20520
jpbo-120-28.internal.20592
jpbo-120-47.internal.20664
jpbo-121-17.internal.20736
jpbo-121-35.internal.20808
jpbo-122-06.internal.20880
jpbo-122-25.internal.20952
jpbo-122-48.internal.21024
jpbo-123-18.internal.21096jpbo-123-27.internal.21135

682.53 µs
22.893 GiB/s
1.1591 ms
13.480 GiB/s
1.6356 ms
9.5528 GiB/s
2.1122 ms
7.3975 GiB/s
2.5888 ms
6.0357 GiB/s
3.0653 ms
5.0974 GiB/s
3.5419 ms
4.4115 GiB/s
4.0184 ms
3.8883 GiB/s
4.4950 ms
3.4761 GiB/s
4.9715 ms
3.1429 GiB/s
5.4481 ms
2.8680 GiB/s
5.9247 ms
2.6373 GiB/s
6.4012 ms
2.4409 GiB/s
6.8778 ms
2.2718 GiB/s
7.3543 ms
2.1246 GiB/s
7.8309 ms
1.9953 GiB/s
8.3074 ms
1.8808 GiB/s
8.7840 ms
1.7788 GiB/s
9.2606 ms
1.6873 GiB/s
9.7371 ms
1.6047 GiB/s
10.214 ms
1.5298 GiB/s
10.690 ms
1.4616 GiB/s
11.167 ms
1.3992 GiB/s
11.643 ms
1.3420 GiB/s
12.120 ms
1.2892 GiB/s

682.53 µs
22.893 GiB/s

1.8263 ms
8.5557 GiB/s

2.9700 ms
5.2609 GiB/s

4.1137 ms
3.7982 GiB/s

5.2575 ms
2.9720 GiB/s

6.4012 ms
2.4409 GiB/s

7.5449 ms
2.0709 GiB/s

8.6887 ms
1.7983 GiB/s

9.8324 ms
1.5891 GiB/s

10.976 ms
1.4235 GiB/s

12.120 ms
1.2892 GiB/s

1
2
4
8

16
32
64

128
256
512

1024
2048
4096
8192

16384
32768
65536

131072
262144
524288

1048576
2097152

linktest-16MiB-4-8-bandwidth16-1790863200-66890c6f2a2273382c25718b7773cd4c.sion14:04:45 01/10/2026  14:42:31 01/10/2026 UTC+0

Communication API: mpi Number of Tasks: 21136 Number of Hosts: 5284
Number of Messages: 8 Message size: 16,777,216 B  (16.000 MiB)
# Warm-Up Messages: 4 # Serial Retests: 2400 Domain: .jupiter
Execution Order: Parallel All-to-All: No Use GPU RAM: No
Test Configuration: Semidirectional Bisection: No Randomized: Nothing
Memory Allocator: POSIX memory-aligned malloc # Multiple Buffers: None
Min. Value: 682.53 µs

22.893 GiB/s
Average Value: 1.0329 ms

15.127 GiB/s
Max. Value: 12.120 ms

1.2892 GiB/s
Worst Connections Serially Retested:
jpbo-094-43.internal.15771 to jpbo-040-07.internal.05461: 12.120 ms (1.2892 GiB/s)  687.68 µs (22.721 GiB/s)
jpbo-002-13.internal.00238 to jpbo-122-13.internal.20905: 11.192 ms (1.3961 GiB/s)  687.06 µs (22.742 GiB/s)
jpbo-080-37.internal.13112 to jpbo-054-13.internal.08125: 7.8833 ms (1.9820 GiB/s)  687.60 µs (22.724 GiB/s)
jpbo-080-27.internal.13074 to jpbo-054-36.internal.08218: 7.6343 ms (2.0467 GiB/s)  687.30 µs (22.734 GiB/s)
jpbo-040-17.internal.05502 to jpbo-094-40.internal.15759: 7.6291 ms (2.0481 GiB/s)  687.47 µs (22.728 GiB/s)

LinkTest Version: 2.2.0 LinkTest Python Report-Tool Version: 2.2.0
LinkTest Git Hash: 9491275fe98081f90417dd901d7fec7bfdbfa992 LinkTest Report Git Hash: 1 of 1
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LinkTest: Full JUPITER*

*: 5284 nodes rest in maintenance
Parameters

21136 network adapters → 446 709 360 pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc
Adaptive routing enabled

Results: Many at 20 GiB/s, but average at
15 GiB/s → outliers! (even 1⁄20 of bandwidth)

→ Clip to 2ms and better

Interesting patterns: 22.5 groups, anti-diagonal
elements
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jpbo-001-01.internal.00000
jpbo-001-19.internal.00072
jpbo-001-37.internal.00144
jpbo-002-08.internal.00216
jpbo-002-27.internal.00288
jpbo-002-45.internal.00360
jpbo-003-16.internal.00432
jpbo-003-35.internal.00504
jpbo-004-05.internal.00576
jpbo-004-23.internal.00648
jpbo-004-41.internal.00720
jpbo-005-11.internal.00792
jpbo-005-29.internal.00864
jpbo-005-47.internal.00936
jpbo-006-17.internal.01008
jpbo-006-35.internal.01080
jpbo-007-05.internal.01152
jpbo-007-23.internal.01224
jpbo-007-43.internal.01296
jpbo-008-13.internal.01368
jpbo-008-32.internal.01440
jpbo-009-03.internal.01512
jpbo-009-21.internal.01584
jpbo-009-40.internal.01656
jpbo-010-10.internal.01728
jpbo-010-28.internal.01800
jpbo-010-46.internal.01872
jpbo-011-16.internal.01944
jpbo-011-35.internal.02016
jpbo-012-05.internal.02088
jpbo-012-24.internal.02160
jpbo-012-45.internal.02232
jpbo-013-15.internal.02304
jpbo-013-33.internal.02376
jpbo-014-06.internal.02448
jpbo-014-24.internal.02520
jpbo-014-42.internal.02592
jpbo-015-12.internal.02664
jpbo-015-31.internal.02736
jpbo-016-01.internal.02808
jpbo-016-19.internal.02880
jpbo-016-37.internal.02952
jpbo-017-07.internal.03024
jpbo-017-25.internal.03096
jpbo-017-43.internal.03168
jpbo-018-13.internal.03240
jpbo-018-32.internal.03312
jpbo-019-02.internal.03384
jpbo-019-21.internal.03456
jpbo-019-40.internal.03528
jpbo-020-10.internal.03600
jpbo-020-28.internal.03672
jpbo-020-46.internal.03744
jpbo-031-17.internal.03816
jpbo-031-35.internal.03888
jpbo-032-06.internal.03960
jpbo-032-25.internal.04032
jpbo-032-43.internal.04104
jpbo-033-15.internal.04176
jpbo-033-34.internal.04248
jpbo-034-04.internal.04320
jpbo-034-22.internal.04392
jpbo-034-40.internal.04464
jpbo-035-10.internal.04536
jpbo-035-29.internal.04608
jpbo-035-47.internal.04680
jpbo-036-17.internal.04752
jpbo-036-35.internal.04824
jpbo-037-05.internal.04896
jpbo-037-24.internal.04968
jpbo-037-44.internal.05040
jpbo-038-14.internal.05112
jpbo-038-33.internal.05184
jpbo-039-03.internal.05256
jpbo-039-22.internal.05328
jpbo-039-40.internal.05400
jpbo-040-10.internal.05472
jpbo-040-29.internal.05544
jpbo-040-47.internal.05616
jpbo-041-17.internal.05688
jpbo-041-35.internal.05760
jpbo-042-05.internal.05832
jpbo-042-23.internal.05904
jpbo-042-41.internal.05976
jpbo-043-13.internal.06048
jpbo-043-31.internal.06120
jpbo-044-02.internal.06192
jpbo-044-20.internal.06264
jpbo-044-38.internal.06336
jpbo-045-08.internal.06408
jpbo-045-26.internal.06480
jpbo-045-44.internal.06552
jpbo-046-14.internal.06624
jpbo-046-33.internal.06696
jpbo-047-03.internal.06768
jpbo-047-21.internal.06840
jpbo-047-40.internal.06912
jpbo-048-10.internal.06984
jpbo-048-28.internal.07056
jpbo-048-46.internal.07128
jpbo-049-16.internal.07200
jpbo-049-34.internal.07272
jpbo-050-04.internal.07344
jpbo-050-22.internal.07416
jpbo-050-40.internal.07488
jpbo-051-10.internal.07560
jpbo-051-28.internal.07632
jpbo-051-46.internal.07704
jpbo-052-16.internal.07776
jpbo-052-35.internal.07848
jpbo-053-05.internal.07920
jpbo-053-24.internal.07992
jpbo-053-43.internal.08064
jpbo-054-16.internal.08136
jpbo-054-34.internal.08208
jpbo-055-04.internal.08280
jpbo-055-22.internal.08352
jpbo-055-40.internal.08424
jpbo-056-10.internal.08496
jpbo-056-28.internal.08568
jpbo-056-46.internal.08640
jpbo-057-16.internal.08712
jpbo-057-34.internal.08784
jpbo-058-04.internal.08856
jpbo-058-22.internal.08928
jpbo-058-40.internal.09000
jpbo-059-10.internal.09072
jpbo-059-29.internal.09144
jpbo-059-47.internal.09216
jpbo-060-17.internal.09288
jpbo-060-35.internal.09360
jpbo-061-05.internal.09432
jpbo-061-24.internal.09504
jpbo-061-42.internal.09576
jpbo-062-12.internal.09648
jpbo-062-30.internal.09720
jpbo-062-48.internal.09792
jpbo-063-18.internal.09864
jpbo-063-36.internal.09936
jpbo-064-07.internal.10008
jpbo-064-25.internal.10080
jpbo-064-43.internal.10152
jpbo-065-13.internal.10224
jpbo-065-31.internal.10296
jpbo-066-01.internal.10368
jpbo-066-20.internal.10440
jpbo-066-41.internal.10512
jpbo-067-12.internal.10584
jpbo-067-30.internal.10656
jpbo-067-48.internal.10728
jpbo-068-18.internal.10800
jpbo-068-37.internal.10872
jpbo-069-07.internal.10944
jpbo-069-25.internal.11016
jpbo-069-43.internal.11088
jpbo-070-13.internal.11160
jpbo-070-34.internal.11232
jpbo-071-04.internal.11304
jpbo-071-22.internal.11376
jpbo-071-40.internal.11448
jpbo-072-11.internal.11520
jpbo-072-32.internal.11592
jpbo-073-02.internal.11664
jpbo-073-20.internal.11736
jpbo-073-38.internal.11808
jpbo-074-08.internal.11880
jpbo-074-27.internal.11952
jpbo-074-47.internal.12024
jpbo-075-18.internal.12096
jpbo-075-36.internal.12168
jpbo-076-06.internal.12240
jpbo-076-24.internal.12312
jpbo-076-43.internal.12384
jpbo-077-13.internal.12456
jpbo-077-32.internal.12528
jpbo-078-02.internal.12600
jpbo-078-20.internal.12672
jpbo-078-40.internal.12744
jpbo-079-10.internal.12816
jpbo-079-29.internal.12888
jpbo-079-47.internal.12960
jpbo-080-17.internal.13032
jpbo-080-35.internal.13104
jpbo-081-05.internal.13176
jpbo-081-23.internal.13248
jpbo-081-43.internal.13320
jpbo-082-14.internal.13392
jpbo-082-32.internal.13464
jpbo-083-02.internal.13536
jpbo-083-22.internal.13608
jpbo-083-40.internal.13680
jpbo-084-10.internal.13752
jpbo-084-28.internal.13824
jpbo-084-46.internal.13896
jpbo-085-17.internal.13968
jpbo-085-35.internal.14040
jpbo-086-06.internal.14112
jpbo-086-25.internal.14184
jpbo-086-43.internal.14256
jpbo-087-13.internal.14328
jpbo-087-32.internal.14400
jpbo-088-02.internal.14472
jpbo-088-20.internal.14544
jpbo-088-38.internal.14616
jpbo-089-08.internal.14688
jpbo-089-26.internal.14760
jpbo-089-45.internal.14832
jpbo-090-16.internal.14904
jpbo-090-34.internal.14976
jpbo-091-05.internal.15048
jpbo-091-23.internal.15120
jpbo-091-41.internal.15192
jpbo-092-11.internal.15264
jpbo-092-30.internal.15336
jpbo-092-48.internal.15408
jpbo-093-19.internal.15480
jpbo-093-37.internal.15552
jpbo-094-07.internal.15624
jpbo-094-25.internal.15696
jpbo-094-43.internal.15768
jpbo-095-13.internal.15840
jpbo-095-31.internal.15912
jpbo-096-01.internal.15984
jpbo-096-20.internal.16056
jpbo-096-38.internal.16128
jpbo-097-08.internal.16200
jpbo-097-26.internal.16272
jpbo-097-45.internal.16344
jpbo-098-15.internal.16416
jpbo-098-33.internal.16488
jpbo-099-03.internal.16560
jpbo-099-21.internal.16632
jpbo-099-39.internal.16704
jpbo-100-11.internal.16776
jpbo-100-29.internal.16848
jpbo-100-48.internal.16920
jpbo-101-18.internal.16992
jpbo-101-37.internal.17064
jpbo-102-07.internal.17136
jpbo-102-25.internal.17208
jpbo-102-46.internal.17280
jpbo-103-16.internal.17352
jpbo-103-34.internal.17424
jpbo-104-05.internal.17496
jpbo-104-23.internal.17568
jpbo-104-44.internal.17640
jpbo-105-14.internal.17712
jpbo-105-32.internal.17784
jpbo-106-03.internal.17856
jpbo-106-22.internal.17928
jpbo-106-40.internal.18000
jpbo-107-10.internal.18072
jpbo-107-28.internal.18144
jpbo-107-46.internal.18216
jpbo-108-16.internal.18288
jpbo-108-34.internal.18360
jpbo-109-04.internal.18432
jpbo-109-22.internal.18504
jpbo-109-40.internal.18576
jpbo-110-10.internal.18648
jpbo-110-28.internal.18720
jpbo-110-46.internal.18792
jpbo-111-17.internal.18864
jpbo-111-35.internal.18936
jpbo-112-05.internal.19008
jpbo-112-23.internal.19080
jpbo-112-42.internal.19152
jpbo-113-12.internal.19224
jpbo-113-30.internal.19296
jpbo-113-48.internal.19368
jpbo-114-18.internal.19440
jpbo-114-36.internal.19512
jpbo-115-06.internal.19584
jpbo-115-25.internal.19656
jpbo-115-43.internal.19728
jpbo-116-15.internal.19800
jpbo-116-35.internal.19872
jpbo-117-05.internal.19944
jpbo-117-23.internal.20016
jpbo-117-43.internal.20088
jpbo-118-13.internal.20160
jpbo-118-31.internal.20232
jpbo-119-01.internal.20304
jpbo-119-19.internal.20376
jpbo-119-39.internal.20448
jpbo-120-09.internal.20520
jpbo-120-28.internal.20592
jpbo-120-47.internal.20664
jpbo-121-17.internal.20736
jpbo-121-35.internal.20808
jpbo-122-06.internal.20880
jpbo-122-25.internal.20952
jpbo-122-48.internal.21024
jpbo-123-18.internal.21096jpbo-123-27.internal.21135

682.53 µs
22.893 GiB/s
1.1591 ms
13.480 GiB/s
1.6356 ms
9.5528 GiB/s
2.1122 ms
7.3975 GiB/s
2.5888 ms
6.0357 GiB/s
3.0653 ms
5.0974 GiB/s
3.5419 ms
4.4115 GiB/s
4.0184 ms
3.8883 GiB/s
4.4950 ms
3.4761 GiB/s
4.9715 ms
3.1429 GiB/s
5.4481 ms
2.8680 GiB/s
5.9247 ms
2.6373 GiB/s
6.4012 ms
2.4409 GiB/s
6.8778 ms
2.2718 GiB/s
7.3543 ms
2.1246 GiB/s
7.8309 ms
1.9953 GiB/s
8.3074 ms
1.8808 GiB/s
8.7840 ms
1.7788 GiB/s
9.2606 ms
1.6873 GiB/s
9.7371 ms
1.6047 GiB/s
10.214 ms
1.5298 GiB/s
10.690 ms
1.4616 GiB/s
11.167 ms
1.3992 GiB/s
11.643 ms
1.3420 GiB/s
12.120 ms
1.2892 GiB/s

682.53 µs
22.893 GiB/s

1.8263 ms
8.5557 GiB/s

2.9700 ms
5.2609 GiB/s

4.1137 ms
3.7982 GiB/s

5.2575 ms
2.9720 GiB/s

6.4012 ms
2.4409 GiB/s

7.5449 ms
2.0709 GiB/s

8.6887 ms
1.7983 GiB/s

9.8324 ms
1.5891 GiB/s

10.976 ms
1.4235 GiB/s

12.120 ms
1.2892 GiB/s

1
2
4
8

16
32
64

128
256
512

1024
2048
4096
8192

16384
32768
65536

131072
262144
524288

1048576
2097152

linktest-16MiB-4-8-bandwidth16-1790863200-66890c6f2a2273382c25718b7773cd4c.sion14:04:45 01/10/2026  14:42:31 01/10/2026 UTC+0

Communication API: mpi Number of Tasks: 21136 Number of Hosts: 5284
Number of Messages: 8 Message size: 16,777,216 B  (16.000 MiB)
# Warm-Up Messages: 4 # Serial Retests: 2400 Domain: .jupiter
Execution Order: Parallel All-to-All: No Use GPU RAM: No
Test Configuration: Semidirectional Bisection: No Randomized: Nothing
Memory Allocator: POSIX memory-aligned malloc # Multiple Buffers: None
Min. Value: 682.53 µs

22.893 GiB/s
Average Value: 1.0329 ms

15.127 GiB/s
Max. Value: 12.120 ms

1.2892 GiB/s
Worst Connections Serially Retested:
jpbo-094-43.internal.15771 to jpbo-040-07.internal.05461: 12.120 ms (1.2892 GiB/s)  687.68 µs (22.721 GiB/s)
jpbo-002-13.internal.00238 to jpbo-122-13.internal.20905: 11.192 ms (1.3961 GiB/s)  687.06 µs (22.742 GiB/s)
jpbo-080-37.internal.13112 to jpbo-054-13.internal.08125: 7.8833 ms (1.9820 GiB/s)  687.60 µs (22.724 GiB/s)
jpbo-080-27.internal.13074 to jpbo-054-36.internal.08218: 7.6343 ms (2.0467 GiB/s)  687.30 µs (22.734 GiB/s)
jpbo-040-17.internal.05502 to jpbo-094-40.internal.15759: 7.6291 ms (2.0481 GiB/s)  687.47 µs (22.728 GiB/s)

LinkTest Version: 2.2.0 LinkTest Python Report-Tool Version: 2.2.0
LinkTest Git Hash: 9491275fe98081f90417dd901d7fec7bfdbfa992 LinkTest Report Git Hash: 1 of 1
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LinkTest: Full JUPITER*

*: 5284 nodes rest in maintenance
Parameters

21136 network adapters → 446 709 360 pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc
Adaptive routing enabled

Results: Many at 20 GiB/s, but average at
15 GiB/s → outliers! (even 1⁄20 of bandwidth)

→ Clip to 2ms and better
Interesting patterns: 22.5 groups, anti-diagonal
elements
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jpbo-001-01.internal.00000
jpbo-001-19.internal.00072
jpbo-001-37.internal.00144
jpbo-002-08.internal.00216
jpbo-002-27.internal.00288
jpbo-002-45.internal.00360
jpbo-003-16.internal.00432
jpbo-003-35.internal.00504
jpbo-004-05.internal.00576
jpbo-004-23.internal.00648
jpbo-004-41.internal.00720
jpbo-005-11.internal.00792
jpbo-005-29.internal.00864
jpbo-005-47.internal.00936
jpbo-006-17.internal.01008
jpbo-006-35.internal.01080
jpbo-007-05.internal.01152
jpbo-007-23.internal.01224
jpbo-007-43.internal.01296
jpbo-008-13.internal.01368
jpbo-008-32.internal.01440
jpbo-009-03.internal.01512
jpbo-009-21.internal.01584
jpbo-009-40.internal.01656
jpbo-010-10.internal.01728
jpbo-010-28.internal.01800
jpbo-010-46.internal.01872
jpbo-011-16.internal.01944
jpbo-011-35.internal.02016
jpbo-012-05.internal.02088
jpbo-012-24.internal.02160
jpbo-012-45.internal.02232
jpbo-013-15.internal.02304
jpbo-013-33.internal.02376
jpbo-014-06.internal.02448
jpbo-014-24.internal.02520
jpbo-014-42.internal.02592
jpbo-015-12.internal.02664
jpbo-015-31.internal.02736
jpbo-016-01.internal.02808
jpbo-016-19.internal.02880
jpbo-016-37.internal.02952
jpbo-017-07.internal.03024
jpbo-017-25.internal.03096
jpbo-017-43.internal.03168
jpbo-018-13.internal.03240
jpbo-018-32.internal.03312
jpbo-019-02.internal.03384
jpbo-019-21.internal.03456
jpbo-019-40.internal.03528
jpbo-020-10.internal.03600
jpbo-020-28.internal.03672
jpbo-020-46.internal.03744
jpbo-031-17.internal.03816
jpbo-031-35.internal.03888
jpbo-032-06.internal.03960
jpbo-032-25.internal.04032
jpbo-032-43.internal.04104
jpbo-033-15.internal.04176
jpbo-033-34.internal.04248
jpbo-034-04.internal.04320
jpbo-034-22.internal.04392
jpbo-034-40.internal.04464
jpbo-035-10.internal.04536
jpbo-035-29.internal.04608
jpbo-035-47.internal.04680
jpbo-036-17.internal.04752
jpbo-036-35.internal.04824
jpbo-037-05.internal.04896
jpbo-037-24.internal.04968
jpbo-037-44.internal.05040
jpbo-038-14.internal.05112
jpbo-038-33.internal.05184
jpbo-039-03.internal.05256
jpbo-039-22.internal.05328
jpbo-039-40.internal.05400
jpbo-040-10.internal.05472
jpbo-040-29.internal.05544
jpbo-040-47.internal.05616
jpbo-041-17.internal.05688
jpbo-041-35.internal.05760
jpbo-042-05.internal.05832
jpbo-042-23.internal.05904
jpbo-042-41.internal.05976
jpbo-043-13.internal.06048
jpbo-043-31.internal.06120
jpbo-044-02.internal.06192
jpbo-044-20.internal.06264
jpbo-044-38.internal.06336
jpbo-045-08.internal.06408
jpbo-045-26.internal.06480
jpbo-045-44.internal.06552
jpbo-046-14.internal.06624
jpbo-046-33.internal.06696
jpbo-047-03.internal.06768
jpbo-047-21.internal.06840
jpbo-047-40.internal.06912
jpbo-048-10.internal.06984
jpbo-048-28.internal.07056
jpbo-048-46.internal.07128
jpbo-049-16.internal.07200
jpbo-049-34.internal.07272
jpbo-050-04.internal.07344
jpbo-050-22.internal.07416
jpbo-050-40.internal.07488
jpbo-051-10.internal.07560
jpbo-051-28.internal.07632
jpbo-051-46.internal.07704
jpbo-052-16.internal.07776
jpbo-052-35.internal.07848
jpbo-053-05.internal.07920
jpbo-053-24.internal.07992
jpbo-053-43.internal.08064
jpbo-054-16.internal.08136
jpbo-054-34.internal.08208
jpbo-055-04.internal.08280
jpbo-055-22.internal.08352
jpbo-055-40.internal.08424
jpbo-056-10.internal.08496
jpbo-056-28.internal.08568
jpbo-056-46.internal.08640
jpbo-057-16.internal.08712
jpbo-057-34.internal.08784
jpbo-058-04.internal.08856
jpbo-058-22.internal.08928
jpbo-058-40.internal.09000
jpbo-059-10.internal.09072
jpbo-059-29.internal.09144
jpbo-059-47.internal.09216
jpbo-060-17.internal.09288
jpbo-060-35.internal.09360
jpbo-061-05.internal.09432
jpbo-061-24.internal.09504
jpbo-061-42.internal.09576
jpbo-062-12.internal.09648
jpbo-062-30.internal.09720
jpbo-062-48.internal.09792
jpbo-063-18.internal.09864
jpbo-063-36.internal.09936
jpbo-064-07.internal.10008
jpbo-064-25.internal.10080
jpbo-064-43.internal.10152
jpbo-065-13.internal.10224
jpbo-065-31.internal.10296
jpbo-066-01.internal.10368
jpbo-066-20.internal.10440
jpbo-066-41.internal.10512
jpbo-067-12.internal.10584
jpbo-067-30.internal.10656
jpbo-067-48.internal.10728
jpbo-068-18.internal.10800
jpbo-068-37.internal.10872
jpbo-069-07.internal.10944
jpbo-069-25.internal.11016
jpbo-069-43.internal.11088
jpbo-070-13.internal.11160
jpbo-070-34.internal.11232
jpbo-071-04.internal.11304
jpbo-071-22.internal.11376
jpbo-071-40.internal.11448
jpbo-072-11.internal.11520
jpbo-072-32.internal.11592
jpbo-073-02.internal.11664
jpbo-073-20.internal.11736
jpbo-073-38.internal.11808
jpbo-074-08.internal.11880
jpbo-074-27.internal.11952
jpbo-074-47.internal.12024
jpbo-075-18.internal.12096
jpbo-075-36.internal.12168
jpbo-076-06.internal.12240
jpbo-076-24.internal.12312
jpbo-076-43.internal.12384
jpbo-077-13.internal.12456
jpbo-077-32.internal.12528
jpbo-078-02.internal.12600
jpbo-078-20.internal.12672
jpbo-078-40.internal.12744
jpbo-079-10.internal.12816
jpbo-079-29.internal.12888
jpbo-079-47.internal.12960
jpbo-080-17.internal.13032
jpbo-080-35.internal.13104
jpbo-081-05.internal.13176
jpbo-081-23.internal.13248
jpbo-081-43.internal.13320
jpbo-082-14.internal.13392
jpbo-082-32.internal.13464
jpbo-083-02.internal.13536
jpbo-083-22.internal.13608
jpbo-083-40.internal.13680
jpbo-084-10.internal.13752
jpbo-084-28.internal.13824
jpbo-084-46.internal.13896
jpbo-085-17.internal.13968
jpbo-085-35.internal.14040
jpbo-086-06.internal.14112
jpbo-086-25.internal.14184
jpbo-086-43.internal.14256
jpbo-087-13.internal.14328
jpbo-087-32.internal.14400
jpbo-088-02.internal.14472
jpbo-088-20.internal.14544
jpbo-088-38.internal.14616
jpbo-089-08.internal.14688
jpbo-089-26.internal.14760
jpbo-089-45.internal.14832
jpbo-090-16.internal.14904
jpbo-090-34.internal.14976
jpbo-091-05.internal.15048
jpbo-091-23.internal.15120
jpbo-091-41.internal.15192
jpbo-092-11.internal.15264
jpbo-092-30.internal.15336
jpbo-092-48.internal.15408
jpbo-093-19.internal.15480
jpbo-093-37.internal.15552
jpbo-094-07.internal.15624
jpbo-094-25.internal.15696
jpbo-094-43.internal.15768
jpbo-095-13.internal.15840
jpbo-095-31.internal.15912
jpbo-096-01.internal.15984
jpbo-096-20.internal.16056
jpbo-096-38.internal.16128
jpbo-097-08.internal.16200
jpbo-097-26.internal.16272
jpbo-097-45.internal.16344
jpbo-098-15.internal.16416
jpbo-098-33.internal.16488
jpbo-099-03.internal.16560
jpbo-099-21.internal.16632
jpbo-099-39.internal.16704
jpbo-100-11.internal.16776
jpbo-100-29.internal.16848
jpbo-100-48.internal.16920
jpbo-101-18.internal.16992
jpbo-101-37.internal.17064
jpbo-102-07.internal.17136
jpbo-102-25.internal.17208
jpbo-102-46.internal.17280
jpbo-103-16.internal.17352
jpbo-103-34.internal.17424
jpbo-104-05.internal.17496
jpbo-104-23.internal.17568
jpbo-104-44.internal.17640
jpbo-105-14.internal.17712
jpbo-105-32.internal.17784
jpbo-106-03.internal.17856
jpbo-106-22.internal.17928
jpbo-106-40.internal.18000
jpbo-107-10.internal.18072
jpbo-107-28.internal.18144
jpbo-107-46.internal.18216
jpbo-108-16.internal.18288
jpbo-108-34.internal.18360
jpbo-109-04.internal.18432
jpbo-109-22.internal.18504
jpbo-109-40.internal.18576
jpbo-110-10.internal.18648
jpbo-110-28.internal.18720
jpbo-110-46.internal.18792
jpbo-111-17.internal.18864
jpbo-111-35.internal.18936
jpbo-112-05.internal.19008
jpbo-112-23.internal.19080
jpbo-112-42.internal.19152
jpbo-113-12.internal.19224
jpbo-113-30.internal.19296
jpbo-113-48.internal.19368
jpbo-114-18.internal.19440
jpbo-114-36.internal.19512
jpbo-115-06.internal.19584
jpbo-115-25.internal.19656
jpbo-115-43.internal.19728
jpbo-116-15.internal.19800
jpbo-116-35.internal.19872
jpbo-117-05.internal.19944
jpbo-117-23.internal.20016
jpbo-117-43.internal.20088
jpbo-118-13.internal.20160
jpbo-118-31.internal.20232
jpbo-119-01.internal.20304
jpbo-119-19.internal.20376
jpbo-119-39.internal.20448
jpbo-120-09.internal.20520
jpbo-120-28.internal.20592
jpbo-120-47.internal.20664
jpbo-121-17.internal.20736
jpbo-121-35.internal.20808
jpbo-122-06.internal.20880
jpbo-122-25.internal.20952
jpbo-122-48.internal.21024
jpbo-123-18.internal.21096jpbo-123-27.internal.21135

682.53 µs
22.893 GiB/s
737.43 µs
21.189 GiB/s
792.32 µs
19.721 GiB/s
847.22 µs
18.443 GiB/s
902.11 µs
17.320 GiB/s
957.01 µs
16.327 GiB/s
1.0119 ms
15.441 GiB/s
1.0668 ms
14.647 GiB/s
1.1217 ms
13.930 GiB/s
1.1766 ms
13.280 GiB/s
1.2315 ms
12.688 GiB/s
1.2864 ms
12.147 GiB/s
1.3413 ms
11.649 GiB/s
1.3962 ms
11.191 GiB/s
1.4511 ms
10.768 GiB/s
1.5059 ms
10.376 GiB/s
1.5608 ms
10.011 GiB/s
1.6157 ms
9.6705 GiB/s
1.6706 ms
9.3527 GiB/s
1.7255 ms
9.0552 GiB/s
1.7804 ms
8.7760 GiB/s
1.8353 ms
8.5135 GiB/s
1.8902 ms
8.2663 GiB/s
1.9451 ms
8.0330 GiB/s
2.0000 ms
7.8125 GiB/s

682.53 µs
22.893 GiB/s

814.28 µs
19.189 GiB/s

946.03 µs
16.516 GiB/s

1.0778 ms
14.497 GiB/s

1.2095 ms
12.918 GiB/s

1.3413 ms
11.649 GiB/s

1.4730 ms
10.608 GiB/s

1.6048 ms
9.7367 GiB/s

1.7365 ms
8.9980 GiB/s

1.8683 ms
8.3634 GiB/s

2.0000 ms
7.8125 GiB/s

1
2
4
8

16
32
64

128
256
512

1024
2048
4096
8192

16384
32768
65536

131072
262144
524288

linktest-16MiB-4-8-bandwidth16-1790863200-66890c6f2a2273382c25718b7773cd4c.sion14:04:45 01/10/2026  14:42:31 01/10/2026 UTC+0
WARNING: Figures Clipped!!!

Communication API: mpi Number of Tasks: 21136 Number of Hosts: 5284
Number of Messages: 8 Message size: 16,777,216 B  (16.000 MiB)
# Warm-Up Messages: 4 # Serial Retests: 2400 Domain: .jupiter
Execution Order: Parallel All-to-All: No Use GPU RAM: No
Test Configuration: Semidirectional Bisection: No Randomized: Nothing
Memory Allocator: POSIX memory-aligned malloc # Multiple Buffers: None
Min. Value: 682.53 µs

22.893 GiB/s
Average Value: 1.0329 ms

15.127 GiB/s
Max. Value: 12.120 ms

1.2892 GiB/s
Worst Connections Serially Retested:
jpbo-094-43.internal.15771 to jpbo-040-07.internal.05461: 12.120 ms (1.2892 GiB/s)  687.68 µs (22.721 GiB/s)
jpbo-002-13.internal.00238 to jpbo-122-13.internal.20905: 11.192 ms (1.3961 GiB/s)  687.06 µs (22.742 GiB/s)
jpbo-080-37.internal.13112 to jpbo-054-13.internal.08125: 7.8833 ms (1.9820 GiB/s)  687.60 µs (22.724 GiB/s)
jpbo-080-27.internal.13074 to jpbo-054-36.internal.08218: 7.6343 ms (2.0467 GiB/s)  687.30 µs (22.734 GiB/s)
jpbo-040-17.internal.05502 to jpbo-094-40.internal.15759: 7.6291 ms (2.0481 GiB/s)  687.47 µs (22.728 GiB/s)

LinkTest Version: 2.2.0 LinkTest Python Report-Tool Version: 2.2.0
LinkTest Git Hash: 9491275fe98081f90417dd901d7fec7bfdbfa992 LinkTest Report Git Hash: 1 of 1
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LinkTest: Full JUPITER*

*: 5284 nodes rest in maintenance
Parameters

21136 network adapters → 446 709 360 pairs
16MiBmessage size, 8 messages; parallel
execution
CPU-only, aligned malloc
Adaptive routing enabled

Results: Many at 20 GiB/s, but average at
15 GiB/s → outliers! (even 1⁄20 of bandwidth)

→ Clip to 2ms and better
Interesting patterns: 22.5 groups, anti-diagonal
elements
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slowest connections G1->G2
     1.7321 ms   jpbo-004-15.jupiter.internal -> jpbo-010-31.jupiter.internal
     1.6690 ms   jpbo-004-28.jupiter.internal -> jpbo-010-13.jupiter.internal
     1.6621 ms   jpbo-005-30.jupiter.internal -> jpbo-009-10.jupiter.internal
     1.6601 ms   jpbo-003-41.jupiter.internal -> jpbo-010-48.jupiter.internal
     1.6552 ms   jpbo-003-42.jupiter.internal -> jpbo-010-47.jupiter.internal
     1.6544 ms   jpbo-005-25.jupiter.internal -> jpbo-009-15.jupiter.internal
     1.6407 ms   jpbo-004-17.jupiter.internal -> jpbo-010-41.jupiter.internal
     1.6330 ms   jpbo-004-31.jupiter.internal -> jpbo-010-25.jupiter.internal
     1.6318 ms   jpbo-004-24.jupiter.internal -> jpbo-010-33.jupiter.internal
     1.6287 ms   jpbo-004-30.jupiter.internal -> jpbo-010-26.jupiter.internal

slowest connections G2->G1
     6.5418 ms   jpbo-006-09.jupiter.internal -> jpbo-001-34.jupiter.internal
     1.5298 ms   jpbo-010-04.jupiter.internal -> jpbo-004-47.jupiter.internal
     1.5293 ms   jpbo-010-25.jupiter.internal -> jpbo-004-26.jupiter.internal
     1.5278 ms   jpbo-010-12.jupiter.internal -> jpbo-004-39.jupiter.internal
     1.5268 ms   jpbo-010-42.jupiter.internal -> jpbo-004-08.jupiter.internal
     1.5264 ms   jpbo-010-47.jupiter.internal -> jpbo-004-03.jupiter.internal
     1.5244 ms   jpbo-010-45.jupiter.internal -> jpbo-004-05.jupiter.internal
     1.5240 ms   jpbo-010-41.jupiter.internal -> jpbo-004-09.jupiter.internal
     1.5166 ms   jpbo-010-07.jupiter.internal -> jpbo-004-41.jupiter.internal
     1.5094 ms   jpbo-010-23.jupiter.internal -> jpbo-004-28.jupiter.internal

DFG 1 → DFG 2
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MPI Startup Peculiarities

Timing MPI_Init() (via OMB)
Single node

→ Linear increase with number of tasks;
nearly unit slope
Disable hwloc CUDA lookup: much better
export HWLOC_COMPONENTS='-cuda,-nvml,-opencl'
export UCX_MODULES='^cuda'

Still investigating further
0 50 100 150 200 250 300

Number of MPI ranks on single node (-)
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OpenMPI (0.75 s/rank)
ParaStationMPI (0.79 s/rank)
OpenMPI, hwloc and UCX CUDA support off (0.05 s/rank)
ParaStationMPI, hwloc and UCX CUDA support off (0.05 s/rank)
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LLVM OpenMP Optimizations on JUPITER

1× 10× 100× 1000× 10000×
slowdown with OpenMPOpt switched off

RSBench
(10⁶ lookups)

XSBench

triad
(SPMD)

row norm.
(nested+seq.)

matvec
(nested)

≈7,100×

1.25×

2.0×

5.1×

7.9×

OpenMPwritten naïvely (nested
teams/parallel):
5–8× slower without optimizations
Deglobalization, SPMDization important

Already SPMD code still gains 2×:
Via kernel-wide analysis

RSBench: 7100× slower, identical result

OpenMP optimization has large impact

JUPITER Booster • 1× NVIDIA GH200 • LLVM 20.1.8, upstream Clang • median of 5 runs • AI supported For Johannes



Hybrid MPI + OpenMP Offload at Scale
3D Jacobi, weak scaling: 5123 points, 1 MPI rank per GPU, 6-neighbour halo exchange
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Overlap wins: interior via target
nowait during the exchange: 20–26%
faster.

GPU-aware MPI beats host staging
by∼9%; zero-copy≈ GPU-aware,
more node-sensitive.

Beyond DFG: halo exchange 2− 3×
slower

Enabled through LLVM & OpenMP target, target nowait, omp_target_alloc next to MPI, no CUDA

JUPITER Booster • 4 GH200 per node • upstream LLVM 20.1.8 (OpenMP offload) • Open MPI 5.0.8 (CUDA-aware) • median of 3 rounds • AI supported For Johannes



Conclusion

JUPITER: Exascale in Europe, nearly finished building up, 23 536 GPUs
Interesting scientific results already coming out
Network at scale is complicated
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Conclusion

JUPITER: Exascale in Europe, nearly finished building up, 23 536 GPUs
Interesting scientific results already coming out
Network at scale is complicated

Thank you

for your att
ention!

a.herten@fz-juelich.de
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Optimization Details

matvec
(nested)

row norm.
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triad
(SPMD)

XSBench RSBench
1×

2×

5×

10×

re
la

tiv
e 

ru
n 

tim
e 7.
9

5.
1

2.
0

1.
25

se
e 

rig
ht

1.
50

1.
46

1.
20 1.
25

8.
0

5.
1

0.
94

0.
92

default off

0.1 s

1 s

10 s

100 s

1000 s

0.07 s

498 s

≈7,100×
slower

identical checksum, 4 GiB device heap
full size, default heap: crash

RSBench, 10⁶ lookups

off no SPMD, no custom SM no SPMD no heap-to-shared default default + LTO

Heap-to-shared off≈ everything off for nested kernels: the runtime’s 512 B shared scratchpad split over 128
threads leaves 0 B per thread→ device malloc/free per row.
Generic mode costs 20–25%, the generic state machine another 25–30%; device LTO gains a further 6–8%.
Only in “off”: the Attributor’s heap-to-stack (RSBench) and the kernel-wide analysis proving “no nested
parallelism” (triad, XSBench) have no separate switch.
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