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TECHNICAL STUFF: HPC.NRW

— This event is not recorded.
— Slides will be made publically available later.

In case of technical problems with the VC:
— Ask here in the chat
— or by mail to pc2-support@uni-paderborn.de

For questions:
— Please just interrupt us and ask your question or raise you hand in Zoom.
— You can also write your question in the chat.
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pc2-support@uni-paderborn.de
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WELCOME EVERYONE! HPC.NRW

This workshop is organized by:
— Competence Network HPC.NRW:
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AGENDA: HPC.NRW

Welcome & About HPC.NRW Robert Schade, Paderborn University, PC?2
HPC Architectures Basics Tim Cramer, RWTH Aachen University, ITC
Usage of HPC Systems Robert Schade, Paderborn University, PC?2
Support and Training Verena Betge, University of Siegen, ZIMT
HPC-Resources in NRW Martin Urban, TU Dortmund, ITMC

Application for Computing Time | Tim Cramer, RWTH Aachen University, ITC
Discussion, Q&A All
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QUESTIONS FOR TODAY: HPC.NRW

Overall Goal of HPC.NRW:
Enable researchers in NRW to use the available scientific computing resources.

What is HPC.NRW and what can it do for you?

What you should know about the architecture of HPC systems?

How can HPC systems be used in practise?

Where can you get support and training?

Which HPC-resources are available in NRW and what is the formal process to access
them?
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COMPETENCE NETWORK HPC.NRW HPC.NRW

— collaboration project of 12 universities/data
centers in NRW

— started mid 2019
— Main Goals:

— improve usability of HPC systems

— extend HPC-support

— harmonize software environment

— workshops/courses, online-tutorials...

Partners in HPC.NRW
— more infos at: https://hpc.dh.nrw
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HPC.NRW: COORDINATION AND OUTREACH FOR HPC HPC.NRW
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HPC.NRW: CONSULTING, TRAINING, SUPPORT HPC.NRW
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HPC.NRW: SOFTWARE ENVIRONMENT AND SYSTEM OPERATION HPC.NRW
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HPC.NRW: STRUCTURED ACCESS TO HPC RESOURCES HPC.NRW
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COMPUTE RESOURCES AVAILABLE IN HPC.NRW HPC.NRW

CPUs (many different variants, mostly from
Intel and AMD)

GPUs (mostly Nvidia) and FPGAs

The resources that you can use depend
on your location.

Details will follow later today.

Overview on Compute Resources available in HPC.NRW
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HPC ARCHITECTURES BASICS HPC.NRW
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

Laptop or Desktop Computer HPC Systems

H

CLAIX18, Aachen

Noctual, Paderborn
Performance: 0.05-0.5 TFLOP/S 1.000-10.000 TFLOP/S

(FLOP=floating-point operations)

Factor ~20.000-100.000 more
Storage: 0.2-27T8 1.000-10.000 TB
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THINGS TO KEEP IN MIND: HPC.NRW

— HPC systems are usually use Linux and not Microsoft Windows.
— = HPC.NRW offers Linux introduction courses
— HPC systems are shared between a large number of users
— HPC systems are expensive (1-15 Mio. Euro for HPC.NRW systems)

— = have to operated efficiently
— = compute centers try to avoid idle time
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

| HPC System
|
|

Submit
compute jobs Workload Manager
(Scheduler)

Internet or

Fronten
university network Sl

Login Nod
SRl IR Queue of jobs

compute jobs are
distributed to
compute nodes

Laptop or Desktop Computer

,,,,,, hundreds or

thousands
of compute nodes
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

Access to the Cluster:
— usually with SSH (remote text terminal)

| HPC System

! .
nternet or / (Scheduler)
— some HPC systems offer remote desktop oo

Queue of jobs

access (basically a desktop that runs vir-
tually on the HPC cluster) e

compute jobs are
distributed to
compute nodes

______ hundreds or
thousands
of compute nodes
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

Submission of Compute Jobs:

— Compute Jobs are usually formulated in
terms of so called job scripts:  _________________

| HPC System
|

# ! /bln/baSh I Submit Workload Manager

compute jobs (Scheduler)
cheduler)
#SBATCH --nodes=2
university network

#SBATCH --time=00:30:00

Frontend/
Login Nodes

Queue of jobs
‘compute jobs are

distributed to
compute nodes

#commands to be executed on the compute nodes
srun cp2k.psmp molecule.inp

,,,,,, hundreds or

thousands
of compute nodes

— many examples are available on the sup-
port web pages of the cluster system

— taught in Cluster/HPC introduction
courses
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

Scheduling of Jobs:

Workload manager on the cluster sched-

| HPC System

ules the jobs ! Submit
1 LT PGIS orkioad Manager
The waiting time might depend on: — 7
— the requested resources
— the priority of your user or your groupp e er deskiop Computer
— the overall utilization of the HPC sys-
tem

Queue of jobs

‘compute jobs are
distributed to
compute nodes

..... hundreds or
thousands
of compute nodes

= jobs usually don’t start directly

Shared (parallel) file system

but you can submit and run many jobs at
once!
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

| HPC System
I

Submit

compute jobs Workload Manager
PEEES  (5cheduler)
e O e Frontend/
university networ Login Nodes

Queue of jobs

Scheduling of Jobs:
— not that useful for interactive uses

‘compute jobs are
distributed to
compute nodes

Laptop or Desktop Computer

— = but some HPC systems offer separate
compute nodes for interactive use

..... hundreds or
thousands
of compute nodes

Shared (parallel) file system
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HOW A CLUSTER CAN BE USED IN PRACTICE: HPC.NRW

Alternative way for programs that support it:

— some programs on your laptop can directly I"HPC System

Submit compute jobs |

use the cluster and retrieve results |
— submit jobs and data for computation

— wait for calculation to be scheduled !
and finish !

— retrieve results |
I

Submit
compute jobs

Workload Manager
(Scheduler)

Frontend/
Login Nodes

university networl

Queue of jobs

Program compute jobs are

distributed to
compute nodes

— examples: ANSYS, MATLAB and Python of compute nodes

— caveat: has to be supported by the HPC .
system, contact support
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WOULD THE SOFTWARE | NEED WORK ON THE HPC SYSTEM? HPC.NRW

1. Before you start a proposal: Contact and ask support of the HPC systems.
2. In the proposal: List the software you plan to use or need.
— Attention:

Listing software in the proposal doesn’t mean it will be installed or purchased

automatically!
(i.e., usually only the compatibility is checked in the proposal!)
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IS THE SOFTWARE | NEED AVAILABLE? HPC.NRW

— Basic software is always available:
— compilers,
— MPI-libraries,
— basic numerical libraries,
— text editors, ....
— Other software depends on the HPC system:
— consult documentation of the HPC system
(usually there are huge lists of installed software)
— and/or contact support of the HPC system
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HOW CAN | GET THE SOFTWARE | NEED INSTALLED?

— Open-Source software with a free license:
— just contact support and ask, installation usually only takes a few days
— or install yourself
— or bring a software container (Singularity, Docker or similar depending on the HPC
system)
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- ________________________________________________________________________________________________________
HOW CAN | GET THE SOFTWARE | NEED INSTALLED? HPC.NRW

— Open-Source software with a free license:
— just contact support and ask, installation usually only takes a few days
— or install yourself
— or bring a software container (Singularity, Docker or similar depending on the HPC
system)
— Licensed software:
— free-to-use but licensed software (examples: ORCA, GAMESS-US,...):
— if already installed, then you have to agree to license (via web form or mail) and
then access to software is enabled
— commercial licensed software: complicated, more on next slide
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WHAT ABOUT COMMERICAL SOFTWARE?

Different situations:
— HPC system has a license that covers your case:

— you have to apply (via web form or mail) for usage so that the applicability of the
license conditions can be checked
— you have to agree to license and then access to software is enabled
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- _____________________________________________________________________________
WHAT ABOUT COMMERICAL SOFTWARE?

Different situations:
— HPC system has a license that covers your case:
— you have to apply (via web form or mail) for usage so that the applicability of the
license conditions can be checked
— you have to agree to license and then access to software is enabled
— You already have a license that covers use on an HPC system:

— Often you can use your license also on the HPC system (examples: VASP, WIEN2K)
— Contact support of HPC system for help
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- _____________________________________________________________________________
WHAT ABOUT COMMERICAL SOFTWARE? HPC.NRW

Different situations:

— HPC system has a license that covers your case:

— you have to apply (via web form or mail) for usage so that the applicability of the
license conditions can be checked

— you have to agree to license and then access to software is enabled

— You already have a license that covers use on an HPC system:
— Often you can use your license also on the HPC system (examples: VASP, WIEN2K)
— Contact support of HPC system for help

— No-one has a license that is applicable:
— you might have some funding,
— HPC.NRW has some funding for software licenses,
— or the HPC center may have some funding for software licences.
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SUPPORT AND TRAINING OFFERS HPC.NRW
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HPC-RESOURCES IN NRW HPC.NRW
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HPC-COMPUTE TIME APPLICATIONS HPC.NRW
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