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COMPUTING REQUIREMENTS IN SCIENCE

More data
More complex data SRS More complex analyses
VR — T ]
More complex setups More requirements
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COMPUTING REQUIREMENTS IN SCIENCE

Laptop / Desktop

Laptop

FHI C

Run 24/7 for 1 month
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Run 22 hours @ 1 server

or 2 hours @ 10 servers

BERLIN, GERMANY | MARCH 2024 2



HPC INFRASTRUCTURE AT FHI (& MPG)
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HPC INFRASTRUCTURE AT FHI (& MPG)

PG
e )\
@P®) Uaak
FHI COMPUTE Servers VIPER Supercomputer
* Large Compute Servers (6x): * Huge Compute Servers (768x):
Large CPU + Memory + GPU Huge CPU + Memory + GPU
* Virtual Desktops (Graphical Applications) * Terminal Access ER
* Jupyterhub (Python & Matlab Server) * Job Submission (Scheduling) _52—% S
e Terminal Access m e Advanced 2 i z z
* Direct Execution (no Scheduling) T 2 .
* User friendly o
ah
Anything that requires more than a desktop PC Large Scale Analyses / Processing

& Ab-Initio Simulations
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HPC INFRASTRUCTURE AT FHI (& MPG)
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* Virtual Desktops (Graphical Applications) * Terminal Access ER
* Jupyterhub (Python & Matlab Server) * Job Submission (Scheduling) géf f
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HPC INFRASTRUCTURE AT FHI (& MPG)

FHI COMPUTE Servers

* Large Compute Servers (6x):
Large CPU + Memory + GPU

* Virtual Desktops (Graphical Applications)
* Jupyterhub (Python & Matlab Server)

* Terminal Access

* Direct Execution (no Scheduling)
* User friendly

.[I = i

Anything that requires more than a desktop PC
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FHI COMPUTE SERVERS
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FHI COMPUTE SERVERS - OVERVIEW

4 FHI COMPUTE CLOUD
(MPCDF, Garching)
MONITOR-01 MIRROR ROOT MINIO
GATE
Administration
ANALYSIS-01 ANALYSIS-02
(Desktop Server) (Desktop Server)
JUPYTERHUB-01 STORAGE-01 GPU-01
(Python Server) (Storage Server) (Desktop Server + GPU)
ANALYSIS-03 ANALYSIS-04 +[...]
(Desktop Server) (Desktop Server) (on demand)
Computing

.
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FHI COMPUTE SERVERS - OVERVIEW

(
FHI COMPUTE CLOUD
(MPCDF, Garching)
MONITOR-01 MIRROR ROOT MINIO
GATE
Administration
ANALYSIS-01 ANALYSIS-02
(Desktop Server) (Desktop Server)
JUPYTERHUB-01 STORAGE-01 GPU-01
(Python Server) (Storage Server) (Desktop Server + GPU)
ANALYSIS-03 ANALYSIS-04 +[...]
(Desktop Server) (Desktop Server) (on demand)
Computing
\_
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4 FHI

(FHI, Berlin)

[..]
GATE [...]

- J

* 6 Compute Servers
up to 32¢128g + NV Tesla A100

*  Full access from FHI network

e Storage (Windows shares)
* Desktop / terminal access
* Central storage
*  Modular, scalable setup
*  PPB administrated (full control)
*  Custom software on request
*  Shared project accounts possible
* No MPCDF account required
* Direct execution (no scheduler)
User friendly
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Administration

Computing

.

ANALYSIS-01

JUPYTERHUB-01

ANALYSIS-03

FHI COMPUTE CLOUD

MONITOR-01 MIRROR ROOT

STORAGE-01

ANALYSIS-02

GPU-01

ANALYSIS-04 +[...]

GATE

J
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JUPYTERHUB-01

FHI COMPUTE CLOUD

J
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JUPYTERHUB-01 - PYTHON & MATLAB

Use case
* Python / Matlab Shells
* Python / Matlab Scripts

* Python / Matlab Notebooks
‘interactive script with notes”

* Terminal

Resources

* 32 cores, 128GB RAM

* Central, FHI accessible storage
* 2TB Home
* 10TB Data

* Fast local Storage (1TB)

Advantages

* Large resources

* No local installation required
(browser/terminal access)

* Custom setups for single users
* Multiple, independent Python setups

: File Edit View Run Kernel Tabs Settings Help
2
[ * c @ Launcher X
o B/ .- /Projects /JupyterHub-
Examples /
= Name - Last Modified |E| Notebook
A example.ipynb 8 days ago
Python 3
(ipykernel)
» '
Open MATLAB
1
H Console
Python 3
(ipykernel)
py-3.12
Other
Terminal
Simple 4 M 11 & py312|idle

Requires:

A

Jjody-druce-
env-2

A

py-3.12

A

jody-druce-
env-2

A

sleziona-env

':F,,!

MATLAB File

e  Compute Account

* Uniform setups for multiple users (e.g. for groups)

* Directly use ready-made notebooks!
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° Browser (Chrome recommended)

data/beinlich/Projects/JupyterHub-Examples

A

jody-druce-
env-3

A

sleziona-env

A

jody-druce-
env-3

Text File

SERVER (AND MORE)

4

MATLAB Kernel

<

MATLAB Kernel

M
v

Markdown File

HIGH PERFORMANCE COMPUTING AT FHI

my-env.

my-env

A

[# matlab_sombreroipynb X | +

B + X

[n] E] > B C » (ode v f\Open MATLAB Notebaok [
Rtavet runtsiee
ylaheli y', 'Fontsize', 10) &

zlabel('z', 'FontSize', 1@);

Sombrero 2D Function

0.5

N
0
0.5
10

I"I HDF5-Intro.ipynb

B + X

[21:

Python File
Documentation:
Jupyterhub

O 0 » m C » Code B Notebook [] & py-3.12 O

2-dimensional random data

random_2d_data = np.random.randn(100,100) Bty & F R

# create a new h5 file
with h5py.File('random.h5', 'w') as f:

group = f.create group('data')
dataset = group.create dataset('random data', data=random 2d data)

= a (D e e s vy et £3 D pemet
 randomhs LT T— —r 4 e Gl A | rieems | = O
- dan 100 10

@ random_data x o [m

yoo o

Mode: Edit & Ln2,Col1 HDFSIntroipynb 1 [

PPBwiki (small): https://ppbwiki.thi.mpg.de/Main/Compute-

GIT Wiki (large): https://qitlab.fhi.mpg.de/fhi-hpc/jupyterhub-
compute/-/wikis'HOME
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UPYTERHUB-01 - PYTHON & MATLAB SERVER (AND MORE

% C O Qsech

File Edit View Run Kemel Tabs Seings Help

] Bluncher 4 ®
» s Some b pEytetusO1 b teic - o N
) Figure | =
4 ’ ‘Sombrere 20 Function 2% E otebook
- - data 3 months ago =
" 2 . me iovormer a2 A & 4 & g & 2
s b i PO | PORPSN | R S | Iy | P /0§ i |
I oy = ujh migrat 2 months aga

b

A A 4 & A a

: bbon1  oydnceame || odyuceone | WALARKoml | mpams wan | semmen
£ Ggykernel) H 3

B other

Workspace

= v =1
Termminal MATLAR Fie Test Fie Markdawn File  Bythan Fie Shaw
Contextual Help
= Simple I @O0 ® Launcher 1 [1

Matlab in a Browser Python in a Browser

Z e e Yew e e T e hes
= [ — e — o File Edit View Run Kernel Tabs Setings Help
. P mCom o 8 a0 [ ————
B 0 = a D | dsta 1 meens B3 xes L] il m | ® MinimalMultiUploadipynb X+
— @
B e B oxample-femm-34h5 B Mt A Une (] Heutmap a5 o | = el B+ X OO0 » = C » Code v Notebook (7 &  archivewidgets O
= Hame - seostes impart aatpletlih. colars o .
- data ° 1 2 3 it satplatlib.pyplet s ot
aw oo . . =
T ey <[00 ooz @  9-2356-7  2.207e-6  3.500¢-6  3.181e-€ I 0 :H:‘i;;{o:;?;”“'"mw“ e e cl & TR
meshes wipigs 1 BA9es 3.8mes  3.307es  2.7ste-t - HDF 5 Data Fromat
.8 Z © 2 avees  3.pde6 288866 2.3256-C Uk vouTh | HORS Grong | B iodel s Basic Uage
ox L 3 365868 3.859-6  2.4d1e-6  1.471e-(
oy NN 2-2000-6 QEIEPERDR 3.0704- QO 3 Data structures description »
oz | §  2.824e-6  2.146e-6  1.050e-6  3.4bbe-3
VE O 6 2.377e-6  1.285e-6 4.603e-7  1.576e-C - e
= it s o st Smensional o)
| T 1.510e-6  6.72e-T  1.200e-6  3.074e-( - wsoses
8 9.619-7  7.90%e-7  2.738e-8  4.650-¢ W"’"“W“W‘-W‘"‘M'
- Graups
oot fomm 12y % = Contaimers ke fokters St hokd datasets and other roups
= q [ Sms)smesbessBax (Dmpiey et | {3 O Fesmace 1. Datasets
B wample-femm-3dhs B Mo A Line  (F Heatmap Chm— £ B @ PR ——
« Suppart iking read and e
- don 2w g f— - ebuaepste
A x[00 o |o2 -
P * 3
y el e 2. Autributes
= = Wepvalue s atached t dotasess
" A PR ———
o - Mlskes HOFS st describing
o L 3. Groups
| » Grganitze cbjects
- s e
simpie i@ e i o 3403 1 [}
archive-widgets | Idie Mode: Command @ Ln2,Col 14 MinimalMultiUpload.ipynb 1 L)

HDF5web in a Browser Custom Widgets (e.g. Archive)
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4 FHI COMPUTE CLOUD
ANALYSIS-01 ANALYSIS-02
ANALYSIS-03 ANALYSIS-04
-

J
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ANALYSIS-0X -

Use case

* Graphical Applications
(MATLAB, Gaussview, VESTA,
maybe no video editing...)

* Terminal Applications
(DFT, Molecular Dynamics)

Resources
* 32 cores, 128GB RAM (max.)
* Central, fhi accessible storage
* 2TB Home
* 10TB Data
* Fast local Storage (1TB)
Advantages
® Large resources

* Graphical Applications

* No local installation required
(browser sufficient)

* Any Linux-compatible software (debian)

* No terminal / programming experience required. .
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VIRTUAL DESKTOP SERVERS

[

‘=) File Edit Tools Builder View Calculate Results Windows Help

Bt ES@RMH: xBa-K5e zdrE

MATLAB R2023b - academic use GaussView 6.1.1 VoA D

HOME

ARLS FOL

Variable ~ Analyze Code
'{vlj T3 [IFindFiles \% & e . =
New New  New Open ([ compare Import Clean e save Workspace Favorites & Runand Time st @ PR Dﬂ[ |'] = <3 .ﬁ; Mg %4 4 8 A BB
Script  Live Script - Data Data @ElearWorkspace - - |%# Clear Commands ~ =
e ARIARLE conr 4 & i}'l(Unnamed Scheme) "]E @ A 'l(DefauItScheme) "JE # 1 FHE
@ = 0l B 2/ r mnt b home + analysis04 » beinlich »
Current Foldgy e T —— v A X G2:M1:V1 - test.gjf (/h beinlich/dat: ER/Gaussian-Fil t-job-2/test.gjf) VoA

Name
data
Desktop

File Edit Vview Bookmarks Plugins Settings Help

Documents
Downloads
local
Music
~I Pictures
Public
Templates |ECSENG.

Videos
1) g16_envsh

[ NewTab [ Split View ~

7 v oA X

Home — Dolphin

split Q

o ! - .
[T Trash - -
data Desktop Documents Downloads
Remote
@ Network iR
& /mnt/home Ll
B /mnu/data local Music Pictures Public
Pictures (Folder) v (T
[3 Recent Files - . . 0 electrons, +1 charge, singlet, C,H,sNsOsP @lu Inquire | Select Atom 1
P38 Recent Locations
Eols Templates Videos g16_env.sh
No details available [f] 99.9 GiB Internal Drive (vda)
8 L @B i e, Pictures (folder) Zoom: :(:] 1.6 TiB free
K|
‘| Ready
> = L @
. ® - Lo ¥
Requires: o
q Documentation:
*  Compute Account + Desktop Session R

PPBwiki (small): https://ppbwiki.thi.mpg.de/Main/Compute-

Analysis

GIT Wiki (large): https://qitlab.fhi.mpg.de/fhi-hpc/analysis-
compute/-/wikis'HOME
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Browser (Chrome recommended)
or SSH (Powershell / Terminal recommended) .
+ VNC Viewer (tigervnc, tightvnc, realvnc)
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FHI COMPUTE CLOUD

GPU-01

J
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GPU-01 - VIRTUAL DESKTOP + NVIDIA TESLA A100 GPU

Use case

* see Analysis-0X
* + Machine Learning / Al
* + Accelerated Computing (GPU-accel.)

Resources

e 32 cores, 128GB RAM,
NVIDIA Tesla A100 GPU (80GB)

* Central, fhi accessible storage
e 2TB Home
* 10TB Data

* Fast local Storage (1TB)

Advantages

* see Analysis-0X
* +Al/ ML/ GPU acceleration

FRITZ-HABER-INSTITUT | SIMEON BEINLICH

Tools| Style = Objects

structural models
+ Show models
Show only asymmetric unit
show dot surface
style
Ball-and-stick
® Space-filling
Polyhedral
Wireframe
Stick
Volumetric data
Show sections

a0 d s B

+ Show isosurfaces

Style
* smooth shading
Wireframe
Dot surface

Crystal shapes

Properties...

Boundary... | Orientation...

Requires:

Edit View Objects Utiities Help

b ¢ a* b* ¢t @ ¢ ¥ & & 4 P steper a2 # § @ ud steppur 10 o -

epsilon.cube - VESTA

epsilon.cube

62 H H2 3.16714 1.27469  16.32062 1.600 -0.000

1

Number of polygons and unique vertices on isosurface = 0 ()
62 atoms, 8 bonds, © polyhedra; CPU time = 57 ms

Output | Summary Comment

%n

*  Compute Account + Desktop Session

° Browser (Chrome recommended)
or SSH (Powershell / Terminal recommended)
+ VNC Viewer (tigervnc, tightvnc, realvnc)

HIGH PERFORMANCE COMPUTING AT FHI

File Edit View Bookmarks Plugins Settings Help

[ vewTab [0 splitview

Gl me

| Fan Temp
|

Places
(2l Home

[l Trash
Remote

) Network
B /mntrdata
B /mnthome
Recent

[& RecentFiles

P8 Recent Locations

Devices

[ 99.9 GiB Internal Drive (vda1)
8] 1,000.0 GiB Internal Drive (vdb1)

Documentation:

beinlich : bash — Konsole

Disp.A | Volatile Uncorr.
e | GPU-Util Comp

Home — Dolphin

¢ [B] Paste

? v oA X

M split Q =

data

Software

Desktop

6 Folders

1.6 TiB free

Q, Find

12:26 PM
114725 |;|

¢  PPBwiki (small): https://ppbwiki.thi.mpg.de/Main/Compute-

Analysis

*  GIT Wiki (large): https://gitlab.fhi.mpg.de/fhi-hpc/analysis-

compute/-/wikissTHOME
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FHI COMPUTE CLOUD

STORAGE-01

- J
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Use case
* Transfer files to/from the Compute Servers

* Manage all your compute server files in one
place

Resources

Shared filesystems (snapshotted, backed-up)
* 2TB Home
e 10TB Data

* X TB Storage Extensions
(>10TB, on demand)

SMB/SFTP/SSH access from FHI
Advantages

* Simple File/Data Management
* Backed up data

* Integration of large data buckets possible on
demand (>100TB)

FRITZ-HABER-INSTITUT | SIMEON BEINLICH

= MPCDF-FHI-HOME (\\storage: X & Downloads X+

& = 1 C > ThisPC > MPCDF-FHI-HOME (\\storage-01.compute.fhimpg.de) (M) > Search MPCDF-FHI-HOME (\\store

@ New - ¥ © O @ W MNosote O Viewd = P X |88 mpet S

ol Z > G 0 > -+ MPCDF-FHI-DATA (\\storage-Ot.computefhimpgde) (N) > beinlich > Projects >
77 1SC-Jody-Druce | (£) 73% complete

v . ]
Documents Copying 1 item from Downloads to mpedf d ¥ © @ @ W N sot 2 yiew B Detais

& Downloads —E% ?mplete Desktop

&/ Recycle Bin ‘ I i | 1SC-Jody-Druce | C l \\7| ‘17| 5 L
e e e e AL R L . ’

PN Pictures

7 ADi-testing-windo) nloads ini Archive-Testing  Archive-Visualiza  ASE-tutorial Azubi-Testing  JupyterHub-Exa
tion mples

70 SsH
A am_ .

7 beinlich-7040

= Documents « ADI-testing-windows ]

B0 ssH lolpro Restic-Windows User-Projects  win-work-testing tmp.
v [ This PC 7 beinlich-7040
> = Windows (C:) 7 Documents
> m= MPCDF-FHI-HOME (\\storage-01.computefhimpg.de) (M)

> mm MPCDF-FHI-DATA (\storage-01.compute fhi.mpg.de) (N:) ~ M ThisPC

> s= MPCDF-FHI-EXT (\\storage-01.compute.fhi.mpg.de) (0:) > Ea Windows (C:)

> em FHI-BEINLICH (R) > g MPCDF-FHI-HOME (\\storage-01.compute.fhi.mpg.de) (M:)
> 3 Network > == MPCDF-FHI-DATA (\storage-01.compute.fhi.mpg.de) (N:)
> Linux > = MPCDF-FHI-EXT (\\storage-01.computefhimpg.de) (0:)

> = FHI-BEINLICH R)

> 3 Network
< > A Linux

Titems  1item selected
 Type: File folder, Date modified: 08.01.2025 11:08

13items 1 item selected
Type: File folder, Date modified: 14.01.2025 12:31

==“QIO|-=°“-§@Q_Q A B e ®

: Documentation:
Requires:
¢ PPBwiki (small): https://ppbwiki.fhi.mpg.de/Main/Compute-

Storage
*  File Explorer (Windows Explorer or SMB/SFTP- . T wiki (large): https://gitlab.fhi.mpg.de/fhi-hpc/storage-
enabled file explorer) compute/-/wikis'HOME
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FHI COMPUTE CLOUD

MONITOR-01

- J
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MONITOR-01 = CENTRAL RESOURCE MONITORING

MONITOR-01 - Compute Server and Viper Usage Monitoring

Use case

* Monitor current state and usage of compute
servers and storage

Usage fram 2025-01-03 until 2025-01-09 . Usage from 2025-01-03 until 2025-01-09

w0
| B L ot 100k cpun month
10} 1
‘ e 00 os a0 oo “I

Compute Server Monitoring Viper Usage Monitoring

* Monitor current usage of your sessions
* Monitor Viper Compute Budgets

Resources

* Compute Server Monitoring:

* UP state, CPU & Memory usage, Network
traffic, Storage Space

™

* Viper Usage Monitoring

Advantages

* Easy monitoring of cpu and memory
consumption to prevent issues or optimize
your processes

* Check that you stay within the Viper budget

Administration
a admin interface
us admin interface

Requires: Documentation:
. Browser (Chrome recommended) ° PPBwiki (small): https://ppbwiki.thi.mpg.de/Main/HPC
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FHI COMPUTE CLOUD

ROOT

- J
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ROOT - CENTRAL ACCOUNT MANAGER

FHI Compute Manager

Welcome to the FHI Compute Manager!

Account Management

Use case
* Account Creation

Create Account

Change Password

* Password Change / Reset

Reset Password

* Desktop Session (Re-)Start

Advantages
e Simple restarting of VNC servers

Start / restart VNC Session

Start / restart all VNC Sessions

* Simple Password Change for all compute
services

For more information, please visit the ppbwiki.fhi.mpg.de.

Requires: Documentation:
. Browser (Chrome recommended) ° PPBwiki (small): https://ppbwiki.thi.mpg.de/Main/HPC
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FHI COMPUTE CLOUD

MIRROR

- J
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MIRROR - LARGE-SCALE FILE TRANSFER (AsYNCHRONOUS S3 SYNC)

Use case /

* Near real-time, fast synchronization of FHI S3 / FHI Compute \ FHI
buckets to FHI Compute Storage (MPCDF, Garching) (FHI, Berlin)
(one-way, ~2.5-8GBit/s)

. Analysis-0X :

* E.g. for experiments that produce large data sets (+ local cache) Experiment
that should be processed at Compute Servers l T (L )

* Large Data Stores (> 100TB), Large Files (>10MB) l[

Ext Storage

* Full Data Access at Compute Servers

* Single- or multi-user access on entire data set or Data-B S3 Storage
subfolder

* FHI > MPCDF or MPCDF - FH - IRROR Data-A

Resources K / K

/

* Based on S3 Storage (200TB+)

* Local SSD Cache possible (r/w, soon)

* Filesystem-like access from Compute Servers
* SMB (Windows network storage) convenience

. Requires: .
access from FHI (<1GBit/s) E Documentation:
*  FHI S3 Bucket (on request) . TBA
Advantag es *  MPCDF Ext Storage Access (on request)
\
* Fast, large data store GP\'\P‘SE :
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FHI COMPUTE CLOUD

MINIO

J
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MINIO-01 = S3 USER BUCKETS

|«

OBJECT STORE « Object Browser Q  start typing to filter objects in the bucket ‘ {C‘f} ‘ ‘ ©] ‘ ‘ ¢ ‘
EEEY® LICENSE -

E beinlichtests3

t
USe Case ‘ Refresh & ‘ Upload 11
Object Browser
. .
8_3 pser/PrOJect buckets = | - [ omenewpen |
similar to FHI S3 buckets _
B Documentation ~ Name Last Modified Size
ReS ources I Scan0515_7h5 Thu, Oct 312024 16:11 (GMT+1) 115.3 MiB
Administrator
e 80TB (more on demand) B Scan0515_70.h5 Thu, Oct 312024 16:11 (GMT+1) 115.3 MiB
- Buckets
Ad [ Scan0515_700.h5 Thu, Oct 312024 16:11 (GMT+1) 115.4 MiB
Van tag eS & Policies
I Scan0515_701.h5 Thu, Oct 312024 16:11 (GMT+1) 115.4 MiB
. . . ‘
Known S3 interface as with Identity B Scan0515_702.h5 Thu, Oct 31 2024 16:11 (GMT+1) 115.4 MiB
the FHI S3 Storage 2 Monitoring I Scan0515_703.h5 Thu, Oct 31 2024 16:11 (GMT+1) 115.4 MiB
* No File Size restrictions Events B Scan0515_704.h5 Thu, Oct 312024 16:11 (GMT+1) 115.4 MiB
e Direct S3 API and Tiering I Scan0515_705.h5 Thu, Oct 312024 16:11 (GMT+1) 115.4 MiB

Webinterface access with
per-user credentials

Requires: Documentation:
*  Browser/ Minio Client / S3 client / rclone / restic / ... «  TBA

*  FHI MINIO-01 Bucket (on request)
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VIPER SUPERCOMPUTER
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HPC INFRASTRUCTURE AT FHI (& MPG)

\3S

\ N\P cDF‘

VIPER Supercomputer

* Huge Compute Servers (768x):
Huge CPU + Memory + GPU

* Terminal Access

* Job Submission (Scheduling) = EEE
* Advanced = ZEE
2 z=s
WELS, -+ - =EE
U ’
erN\UCa J d
\+ RA?QE;’rtf’l:r‘l)t—level/graﬂf'base )
e

Large Scale Analyses / Processing
& Ab-Initio Simulations
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VIPER SUPERCOMPUTER - MPCDF

Use case
* Large-Scale Data Analysis & Processing
* Machine Learning / Al

 Ab-initio Simulations (DFT etc.) am om o
* Anything massively parallelizable = o= oo
e e s
Resources — %__ o=
* SLURM scheduler I oo  com  oom
w [ ] [ ] [ ]
. e el s
* Massive module system /' — — —i— e
(Compiler, Software, ...) / com  oom oo
e 768 CPU compute nodes: | == = =
* 609 x 128c¢/512¢g a E E E
* 90 x 128c¢/768¢g - T T
* 66 x 128c/1024g
e 3 x128c/2304g
* 340 APU compute nodes:
(GPU accelerated CPUS) Documentation:
* 2XxAMD MI300A + 2 x 1289 HBM3 *  PPBwiki (small): https:/ppbwiki.fhi. mpg.de/Main/HPC
*  GIT Wiki (large): https://qitlab.fhi.mpg.de/fhi-hpc/viper/-
/wikis/home
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VIPER SUPERCOMPUTER - MPCDF

Advantages
* Huge computing power

* State-of-the art software & hardware stack

Common Workflow

Transfer data to Viper
e.g. WinSCP, Rsync, ...

Log in via SSH
e.g. Powershell, Putty, ...

Create a job script
e.g. job.sh

Submit the job
e.g. sbatch job.sh

Check the Queue until the job is done
e.g. squeue -u myusername

Transfer the results back to your PC
e.g. WinSCP, Rsync, ...

FRITZ-HABER-INSTITUT | SIMEON BEINLICH

Lhs

[--- ] [--- ] [--- ]
[--- ] [--- ] [--- ]
[--- ] [--- ] [--- ]
[--- ] [--- ] [--- ]

)
_%—_ —
[--- ] [--- ] [--- ]
__I_ os om o=
/ = = =
[--- ] [--- ] [--- ]
[--- ] [--- ] [--- ]
[--- ] [--- ] [--- ]

HIGH PERFORMANCE COMPUTING AT FHI

module purge

unset

module load intel/
module load impi/
module load mkl/

source "$MKLROOT

sirun $srun_flags $QE_root/bin/pw.x $QE_flags -in $inputfile > $outputfile

"job.sh" 38L, 828B written 38,1

QuantumESPRESSO job.sh

Documentation:
*  PPBwiki (small): https://ppbwiki.thi.mpg.de/Main/HPC

*  GIT Wiki (large): https://qgitlab.fhi.mpg.de/fhi-hpc/viper/-
Iwikis/home
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VIPER SUPERCOMPUTER - MPCDF

Laptop / Desktop

fil
il
fil

Computing Infrastructure

\,'\pe\‘
de on er
' r\“z‘,omp‘“e sert
~4FH o LaptoP® 1 Server
- ooooo
Vi oooog
ip oooog
%x 10 node gervers ooooo
5'30b$‘= | Compu ooooo
= - 200 P g0 LaptoP® EEEE
ooooo
Laptop oooog
ooooo
FHI COMPUTE
x 50
Run 24/7 for 1 month Run 3 days (1 server)
FRITZ-HABER-INSTITUT | SIMEON BEINLICH HIGH PERFORMANCE COMPUTING AT FHI

DoopoEoEo
DopooBEEED

— |Booboobop
W |obpoboppboo

erver

25000
Run 22 hours @ 1 server

or 2 hours @ 10 servers
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OTHER MPCDF SERVICES
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OTHER MPCDF SERVICES

user-based, requires MPCDF account

Remote visualization service

(» Compute infrastructure for remote visualization and data
analysis
Jupyter notebooks, remote visualization, remote desktops enable convenient web-

* Remote Visualization Services
(small, shared compute cloud)

* Remote Desktop (VNC): 12¢/256q, shared

* Remote Visualization (VNC+GPU):
12¢/2569/A30, shared
Data Transfer

* Jupyter Lab / Juyter Notebook: 12¢/64g, shared
pyt yt g ! DataHub - Globus Online based service for reliable large scale data transfers (ranging
° J u er Lab + G P U : 120/64 /ABO S h ared S— into the 10s of TBs). Globus online provides a web portal where users can schedule
pyt g ! Data Publication and Metadata Management
° R Stu d i O a {C The publication of research data is a complex task. This is due to the heterogenous
UTN further constraints. The MPCDF supports its users by providing tools for metadata
* DataShare: OwnCloud 200GB L Backup

A backup is a copy of data that you have, intended for disaster recovery: if you lose your

[ ] N - S 3 " S 3 B k t 1T B data because of a hardware or software failure or a user mistake, you can recover the

eX u S - u C e lost data from the backup. The backup is typically done automatically and periodically
* Gitlab

Ita
* Archiving (Tape Backup)

ormanoe Stocage Systom data for very long periods of time, even if the data belongs to projects which are already
[ ] G I b D t T f finished. An archive is usually done by hand by the user, who must decide what data to
obus Data lransrer

archive. For safety, a good archive system will automatically store at least two copies of

Sync & Share

With the increasing prevalence of mobile and hand-held devices cloud-based sync &
share solutions are getting more and more popular. People appreciate the convenience
of services like Dropbox and expect similar offerings in their work environment. To this
end the MPCDF has set up an in-house private storage cloud using the OwnCloud

Gitlab

GitLab is a complete DevOps platform, delivered as a single application. The MPCDF
GitLab service offers git repository management, code reviews, issue tracking, activity
feeds, wikis and mare.

landscape of storage systems, different sizes of datasets, permission management and

Protect so that you always have a current copy of your data. In addition, a good backup system

Archive

An archive is a collection of data that you want to store somewhere other than your
local disk because you currently don't need the data anymore, but you might need it
again in the future. Or you might have a legal or contractual requirement to keep certain

the archived data. [documentation]
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SUMMARY :%+53iif"

Weo
@3\3\ ecoF)
FHI COMPUTE Servers VIPER Supercomputer
* Large Compute Servers (6x): * Huge Compute Servers (768x):
Large CPU + Memory + GPU Huge CPU + Memory + GPU

* Virtual Desktops (Graphical Applications) * Terminal Access ER
* Jupyterhub (Python & Matlab Server) * Job Submission (Scheduling) géf f
* Terminal Access e * Advanced 20 ===
* Direct Execution (no Scheduling) T WELS \ =1 ; ; ;
. _ c. U

User friendly Y \+ RA?QS;H 2‘;,?32\\/'\;1)/ grant-based)

Anything that requires more than a desktop PC Large Scale Analyses / Processing

& Ab-Initio Simulations
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