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Short about me

Application Expert since 2008

Background in computational chemistry

Focus on HPC software environment
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The HPC system design
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Arrhenius HPC system overview

~
Y

Enter through x86_64 1o0gin nodes, run jobs in two hardware partitions, and access both shared and node-local storage.

ACCESS

Login nodes
x86_64

® loginl

jobs

® login2

® login3

Interactive access = build = submit

shared access

COMPUTE

Compute node partitions

CPU partition

SMALL

L]
L]

X86_64 hardware

GPU partition

LARGER

AArch64 + NVIDIA GPUs

Node-local file
systems

temporary storage attached to each compute

node

110

STORAGE

Shared parallel
file system

Accessible from login and
compute nodes

FLASH I I I
smaller = fast

/nobackup/proj/flash/

7

DISK @@@

larger = capacity

\.

/nobackup/proj/disk/

\ 4
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Login node or compute node?

Use the shared login environment to prepare work. Move to scheduled compute resources when the work becomes

demanding.
PREPARE
LOGIN NODE
*J Shared gateway and
workspace

-~ Edit and organise Manage scripts, inputs and results
files

Browse modules Explore software and

css environments
Prepare jobs Build, test and submit job scripts
Visualise data Hardware-accelerated 3D
e graphics
RULE OF

HINAISS

SCHEDULE RUN

Q

N

COMPUTE NODE

Allocated resources for

doing the work

Interactive work Similar tools, through an

Compute tasks

Analysis tasks

No accelerated
3D graphics

allocation

Simulations, models and parallel
codes

Longer, larger or memory-
intensive work

Use the login node for this
workflow

If it may noticeably consume CPU, memory or time, request a compute node. -



Choosing the right file system

Match storage to the I/O pattern, sharing need and data lifetime.

PARALLEL FLASH
Shared = high IOPS

Use for I/O-intensive
data

BEST FOR

® Datasets and databases

® Random reads and writes

Workloads where storage limits
runtime

WATCH OUT

Quota for flash is requested separately and
requires good motivation.

PARALLEL DISK
Shared = high capacity

Use for normal project
storage

BEST FOR

® Sequential reads and writes

Inputs and outputs shared across
jobs

® Large data thatis not I/O-critical

Data kept between allocations or
runs

WATCH OUT

Move active datasets to flash when disk I/O
becomes a measured bottleneck.

NODE-LOCAL ~1TB

Private to one node = temporary

Use for per-job scratch
and staging

BEST FOR

® Many small or temporary files

® Repeated reads by one node

Random I/O and intermediate
data

® Reducingload on shared storage

WATCH OUT

Copy required results back before the job
ends. Other nodes cannot see the data!

Rule of thumb: disk for capacity and persistence, flash for shared random 1/O, node-local for temporary single-node 1/0.
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The software setup
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Software modules - several layers

What you see atlogin is only the first layer. Loading a buildenv module reveals the next compatible layer.

LAYER1 | LOGIN LAYER 2 | COMPILER + MPI
Top level modules buildenv-dependent
@ buildenvs ) @ HDF5
@ Scientific applications @ PETSc
@ CUDA @ FFTW
@ Python @ Boost
@ CMake @ NetCDF
VISIBLE IMMEDIATELY REVEALED AFTER buildenv

TR module avail shows the current layer. Loading a module can extend MODULEPATH

and make compatible modules visible.
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Software not installed?

Start with the simplest reproducible option. Install privately when you can, use a container when the instructions
assume a Linux package manager, and ask support when needed.

The software you need is not

available as a module

Can you build or install it Are the instructions for Unsure how to build,
yourself? Docker, Ubuntu or apt? install or containerise?
INSTALL IN YOUR CREATE AN ASK SUPPORT
OWN USER SPACE APPTAINER IMAGE FOR HELP
® Use a personal environment PY Start from the published PY Send the software name and
P container or recipe version
Keep versions and dependencies PY Package the required OS-level PY Include a link to source or
reproducible dependencies instructions
Test with a small job before PY . . Describe hardware and workflow
seriling Run the image with the scheduler ® needs
You own updates and maintenance. Support can help translate the recipe. ST prc;\alioézi:;stallatlon or
CLEAR REQUESTS GET If possible Include version, source or container link, installation
FASTER HELP instructions, required libraries, target CPU/GPU and a small test case.
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Job allocations
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Use Slurm with confidence

Start simple = verify the allocation = scale in controlled steps

Start with the simplest . . Check what Slurm
P Test interactively
case granted
Use one task, one node Use an interactive Compare requested

and a short time limit. allocation for quick tests, resources with the job
Keep the first script command checks and allocation and what the
minimal. troubleshooting. application actually uses.

1 task ¢ 1 node ¢ short run interactive (salloc) scontrol show job <jobid>

Scale one dimension at
atime

Increase cores, tasks,
nodes or GPUs in small
steps. Measure before

increasing again.

1-2-.4_.8.

Rule of thumb: First ensure that the job is correct and well-matched to its allocation. Then scale it.
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Inspecting a running batch job

Attach to the allocation = observe the workload = compare use with the request

allocation GPU adjust

0 Find the job Enter the Watch CPU or Interpret, then

Look for sustained A short snapshot can

Confirm that the job is Use jobsh to open a shell .. mislead. Observe
RUNNING and note its job inside the existing :ﬁg\élﬁg,er?(er:gcreydpressure representatiye phases
ID. allocation. P before changing

processes. resources.

request o

—— jobsh <jobid> nvidia-smi
squeue me Jobs et actual use

dmon

Status +job ID Same resources as the job CPU/ memory / GPU Right-size future runs

Look for: expected processes = active CPU cores » memory headroom = GPU utilisation and memory = changes over time
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Some closing remarks
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Help us help you

. ’

Contact us
early

Don’t suffer in
silence. Reach out
when you are stuck
so we can help move
things forward.

. )

One issue per
ticket

A focused ticket is
easier to understand,
route and follow
through to
resolution.

The goal: clear requests, better routing and faster progress
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Several issues?
Several tickets

Submit separate
tickets when you
have multiple,

unrelated issues.

. )

Prefer the web
form

It shows what
information we need
and adds useful
metadata to your
request.



Thank you!
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