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PReSTO - structural biology software In
high perfomance compute environment
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PReSTO “Integrated Structural Biology computing”

The PReSTO project installs, adapt and test structural biology software for use
in Swedish high-performance compute (HPC) environments
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Nodes CPU type CPUs GPU /scratch/local
Tetralith 170 2x Intel Xeon Gold 6130 32 96 GiB 1 NVIDIA® T4 2 TB NVMe SSD

Berzelius 60 2 AMD Epyc™ 7742 128 1TB 8 NVIDIA® A100 Tensor Core 15 TB NVMe SSD



PReSTO history

@ 2013 @ 2016 @ 2020
National Supercomputer Software deployment tool SNIC storage project
Centre (NSC) visits Tallberg Easybuild introduced

e Hardware transfer simplified

O O O O O O

Funding from Swedish Research
Council (ends 2023)

PReSTO gets MAXIV satellite e To involve Cryo-EM, NMR(X) and NSC Berzelius
status XFEL (serial crystallography) e CryoEM feasible

@ 2015 @ 2018 ® 2021
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PReSTO@MAXIV

Online
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PReSTO In SB community 2022

NMR

MAXIV(ESS) = MAXIV SciLifelLab




User support

SNIC support - https://supr.snic.se/support/

login, using installed software/storage, SUPR, request software installation

PReSTO page: https://www.nsc.liu.se/support/presto/

Designed to support structural biology software use in HPC environment
No software manuals! Developers made these already

Phenix GUI slurm configuration

Known limitations (workarounds, issues, features)

Sub-page for XFEL, NMR, Cryo-E

List of software and releases in PReSTO

Acknowledgements and people-involved

Access...


https://supr.snic.se/support/
https://www.nsc.liu.se/support/presto/

PReSTO training

* Upcoming Infralife course practical’s
* Additional NMR, NMX, XFEL and CryoEM training once used by community

* For additional MX? contact PSF martin.moche@ki.se

* Require your own dataset and account on PReSTO resource
e Several 2-hour zoom sessions (1-5 participants)
 MX curriculum:

e https://www.nsc.liu.se/support/presto/MX-PReSTO%20training/



mailto:martin.moche@ki.se
https://www.nsc.liu.se/support/presto/MX-PReSTO%20training/

How to support PReSTO?

Use PReSTO! Report issues and suggestions to SNIC support

Suggest software to be added into PReSTO - PyMOL plugins, CryoEM

software
Perform software updates (require PReSTO admin rights)

Free up time for PReSTO staff to deal with new installs and issues
Add new software to PReSTO (require PReSTO admin rights)

Community representatives to be teached to perform 3 and 4



Trello for PReSTO management
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Live DEMO start



ThinLinc C

Applications = coot-bin 5_| Terminal A Wed 10 Aug, 13:28 Martin Moche
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File System

ome

graphics_berz
elius.txt

ar

—

M.tx

hklzmap

=

> ] Terminal - x_marmo@berzelius001:~
File Edit View Terminal Tabs Help

x_marmo@berzelius001:~

Welcome to NSC and Berzelius!

**x* Project storage directories available to you:
/proj/infralife_course 2022

**x*% Documentation and getting help:

https://www.nsc.liu.se/support/systems/berzelius-getting-started/
https://www.nsc.liu.se/support

**¥*xx Useful commands

To see your active projects and CPU time usage: projinfo
To see available disk storage and usage: nscquota

To see your last jobs: lastjobs

Login to compute node to check running job: jobsh

To tweak job priorities, extend timelimits and reserve nodes: see
https://www.nsc.liu.se/support/batch-jobs/boost-tools/

(Run "nsc-mute-login" to not show this information)

[x_marmo@berzelius001l ~1$ |}

A Fri 12 Aug, 09:52 Martin Moche

open terminal (help)

SODEsRim

"o T"OepPr FRIO ™00 - i i o|P

i

o 09:52
@ 21°C Overvag.soligt ~ B & & 7 ) 000, [



File System

ome

graphics_berz
elius.txt

ar

—

M.tx

hklzmap
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Terminal - x_marmo@berzelius001:~

File Edit View Terminal Tabs Help

x_marmo@berzelius001:~

[x_marmo@berzelius001 ~]$ projinfo
You are a member of 1 active project.

Berzelius-2022-123

Principal Investigator (PI): Maria Josefin Lundgren Gawell
Project storage directory: /proj/infralife_course 2022
Slurm account: berzelius-2022-123

Current core time allocation: 720 h/month
Consumed compute resource time during the last 30 days:

User Name Hours
x_marmo Martin Moche 1.20
torbenr torbenr 0.00
X_cecpe X_cecpe 0.00
x_eskok Esko Oksanen 0.00
Xx_mahed Mattias Hedenstrom 0.00
X_micha Michael Hall 0.00
x_ulrbr x ulrbr 0.00
Total: 1.20

[x_marmo@berzelius001l ~1$ i

A Fri 12 Aug, 09:56 Martin Moche

projinfo

SDEsRim

mEeQT"dep R SO0 - i i 5P

i

o 09:56
@ 21°C Overvag.soligt ~ B & & 7 ) 000, [



Terminal - x_marmo@berzelius001:~

[x_marmo@berzelius00l ~]$ module avail XDSAPP3

-------------------------------- /software/presto/modules/all ------------------ -
XDSAPP3/3.1.4-8-PReSTO XDSAPP3/3.1.5c-2-PReSTO XDSAPP3/3.1.5c-3-PReSTOQ)

Where:
D: Default Module

Use "module spider" to find all possible modules.
Use "module keyword keyl key2 ..." to search for all possible modules matching any of the

n keysll .

[x_marmo@berzelius00l ~]$ which xdsapp3

/usr/bin/which: no xdsapp3 in (/home/x_marmo/.local/bin:/home/x_marmo/bin:/software/sse/manual/
mpprun/4.1.5/nsc-wrappers:/software/sse/manual/mpprun/4.1.5/bin:/cm/shared/apps/slurm/current/s
bin:/cm/shared/apps/slurm/current/bin:/software/tools/bin:/home/x_marmo/.local/bin:/home/x_marm
o/bin:/bin:/usr/bin:/opt/thinlinc/bin:/usr/local/bin:/usr/bin/X11:/usr/local/sbin:/usr/sbin:/op
t/puppetlabs/bin)

[x_marmo@berzelius001l ~]$ module load XDSAPP3/3.1.5c-3-PReSTO

[x_marmo@berzelius001l ~]$ which xdsapp3
/software/presto/software/XDSAPP3/3.1.5c-foss-2019b-3/bin/xdsapp3

[x_marmo@berzelius001l ~1$ i

A Fri 12 Aug, 09:59 Martin Moche

module avail and module load

SODEsRim

mEeQ " ep R SO ™00 - i i 5P

o 09:59
@ 21°C Overvag.soligt ~ B & & 7 ) 000, [



ius00T - ThinLinc Client

Applications - @ XDSAPP 3.1.5¢ Eé Xfce Terminal % A Fri 12 Aug, 11:13 Martin Moche

-

ﬁ |[x_marmo@berzeliu5001 xdsappl]$ interactive -n 64 -t 01:00:00

salLloc: uranicu juodclocation 3975637
an salloc: Waiting for resource configuration
ressem  |S@lloc: Nodes node032 are ready for job
[x_marmo@node032 xdsappl$ squeue -u x_marmo
. JUBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
iz 3975637 defq interact x_marmo R 0:30 1 node032
B [x_marmo@node032 xdsappl$ nproc
128
s |[x_marmo@node032 xdsapp]$ module load XDSAPP3 XDSAPP 2.1.5¢ lon nodata)
[x_marmo@node032 xdsappl$ xdsapp3 o Seoch bel

ﬁ Select Summary | Integrate plots CORRECT plots = XDSSTAT plots  Settings = Logfiles and pictures  Running output
XDSAPP 3.1.5c

. [x_marmo@berzelius@@l ~]% jobsh node032 21. March 2022
[x_marmo@node032 ~]$ []

-A berzelius-2022-123

—

M.tx

=

Based on python3, matplotlib, and Qt5
xdsapp@helmholtz-berlin.de

hklzmap

Macromelecular Crystallography Group
Helmholtz Zentrum Berlin fir Materialien und Energie
http://www.helmholtz-berlin.de/bessy-mx
ol Reference:
Hell marmo K. Sparta, M. Krug, U. Heinemann, U. Mueller, M. S. Weiss (2016).
J. Appl. Cryst. 49, 1085-1092.

Did you know?

The automatic resolution cutoff can be disabled by setting the maximum resolution limit to OA.

XDSAPP3 —a compute node interactive application

t of it alive. — Elbert Hubbard

11:13
2022-08-12 o

@ 23°C Saligt ~ ® w i@ E D



07 - ThinLinc Client

Applications = | XDSAPP 3.1.5¢c Eé Xfce Terminal

File System

Home

graphics_berz
elius.txt

TM.txt

la

hk' map

XYCORR
INIT

COLSPOT
IDXREF

integrating
INTEGRATE

XDS process finished
XDS process finished

XDS process finished

delphi set to: 10.0 degrees

E ‘—

[x_marmo@berzelius001l ~]$ jobsh node032
[x_marmo@node032 ~]$ top -u x_marmoD

i

File Search Help

Select Summary | Integrate plots | CORRECT plots

Std. of spot pos.

Do all

spotpos [px]

std.

0.62
0.950 0.975 1.000 1025 1.050

In brief
e Integration batch [No.]

Mosaicity

2510 of 2962 (84.7%)

50 75 100
Frame [No.]

Refl. used in refinement

nasn na7s 1000 1025 1050
Integration batch [No.]

Processing of images 114 - 225, data set thaul-natAl0_2

® = & 1 9

pindlepos. [*]

s

std.

XDSAPP 3.1.5¢ (on node032)

0.084

0.082

0.080

0078

0.076

Strong spots [No.]

[

XDSSTAT plots = Settings

Std. of spindle pos.

e

0.950 0.975 1000 1025 1.050
Integration batch [No.]

Strong spots

Frame [No.]

Unit cell axis a

nasn nNa7s 1000 1025 1050
Integration batch [No.]

Scale factor

A Fri12 Aug, 11:16 Martin Moche

Logfiles and pictures  Running output

Scale factor

Beam divergen:

25 50 75 100
Frame [No.]

Rejected spots

Rejected spots [No.]

LA

0 25 50 75 100
Frame [No.]

Unit cell axis b

1(2

nasn na7s 1000 1025 1050
Integration batch [No.]

@ 23c

Beam divergence

Frame [No.]

Overloaded spots

-0.04
25 50 75 100
Frame [No.]

Unit cell axis ¢

nasn na7s 1000 1025 1050
Integration batch [No.]

11:16

Soligt ~ RS Z ) 0.

1w



X -Th
Applications - @ XDSAPP 3.1.5¢ gy Xfee Terminal A Fri 12 Aug, 11:18 Martin Mache

i 1.03 .21 80.6 509.0 2.5
1.06 -0.20 93.2 447.2 3.0

a 1.10 -0.17 99.7 395.9 3.3

File System 1.14 -0.18 100.0 349.9 6.4
1.19 -0.19 100.0 321.1 6.2

. 1.24 -0.08 100.0 271.5 12.4%

) 1.30 0.08 100.0 223.0 17.8%

1.37 0.37 100.0 169.7 46.9%*
. Data will be used up to 1.30
“hwse |INTEGRATE -

File Search Help

> | Terminal - x_marmo( @node032:~ A - 0O

top - 11:18:41 up 58 days, 20:40, 0O users, load average: 67.02, 43.67, 29.19
. Tasks: 3415 total, 12 running, 3401 sleeping, 0 stopped, 2 zombie

A %Cpu(s): 17.7 us, 3.8 sy, 0.0 ni, 78.2 id, 0.0 wa, 0.2 hi, 0.1 si, 0.0 st
MiB Mem : 1031616.+total, 674555.8 free, 142201.5 used, 214859.2 buff/cache

MiB Swap: 0.0 total, 0.0 free, 0.0 used. 844706.6 avail Mem

STAT plots  Settings = Logfiles and pictures Running output

. of spindle pos. Scale factor Beam divergence

Beam divergence [*]

10 5 0 500 1000 1500 0 500 1000 1500
gl ation batch [No.] Frame [No.] Frame [No.]

| PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND | [Zrocees - mom T
3882577 x_marmo 20 0 9809412 8.6g 8860 R 794.5 0.9 2:29.10 mintegr+ | g -

3882638 x_marmo 20 0 9781496 8.5g 8860 R 710.4 0.8 1:38.48 mintegr+ g

3882578 x_marmo 20 0 9687324 8.1g 8880 R 645.1 0.8 1:42.04 mintegr+ g

3882626 x_marmo 20 0 9838752 6.8g 8748 R 334.1 0.7 1:09.40 mintegr+ £

3882615 x_marmo 20 0 9836160 6.5g 8752 R 317.2 0.6 1:14.79 mintegr+ ‘iwﬁ@ﬁ“ L ametmen " ety
3882642 x marmo 20 0 9769412 7. 8724 R 280.8 0.7 1:06.37 m1nteor+ nit cell axis a Unit cell axis b Unit cell axis ¢

XDSAPP3 monitoring byJobsh and top 2(2)

Javekd /136 55911 > 0 () ) ) [J U] 1 D51 LI; 5 10 15 5 10 15
= lgration bar h [Nol Integration batch [No.] Integration batch [No.]

v
Prog | EI E :e | . ul-natAl0 2, reintegration step 1 of max. 3
11418

e ; 1 [
® = & 01 oF @ 23°C Soligt A B & @ 7 ) 00, L

=T/ HEaWA QN




P x_marmo®berzelius001 - ThinLine Client — x
Application XDSAPP 3.1.5c Bg Xfee Terminal A Fri 12 Aug, 11:35 Martin Moche

XDSAPP 3.1.5¢ (en node032)
File Search Help

Detector X axis
Detector Y axis Load

' ] Std. of spot pos. Std. of spindle pos. Scale factor Beam divergence
Rotation axis s

Polarization plane normal Run DEFPX

Integrate
+ Correct

Select Summary | Integrate plots | CORRECT plots = XDSSTAT plots = Settings | Logfiles and pictures  Running output

Rerun Correct

Std. spotpos [px]
std. spindlepos. [*]
Scale factor
Beam divergence []

Analyse

T T T T T T T T T T
done a na'LyS is In brief 5 10 15 5 10 15 500 1000 1500 500 1000 1500

Integration batch [No.] Integration batch [No.] Frame [No.] Frame [No.]

I d .L e S 1 n C e 1 1 ' 2 0 ' 5 8 . G E-GETEE 2 Mosaicity Strong spots Rejected spots Overloaded spots

Space group
P4{1)2(1)2

Resolution
1.33,

Rmeas total
18.3 %

Overloads [No.]

Mosaicity
0.061°

[X_ma rmo@node032 o ] $ eX it Completeness

T T T T T T T T T T T T
100.0 % 500 1000 1500 500 1000 1500 500 1000 1500 500 1000 1500

-Logou‘t i Frame [No.] Frame [No.] Frame [No.] Frame [No.]
5.31

[ X_ma rmo@be rze-Liu 500-- - ] $ Squeue _ u X_ma rmo o Refl. used in refinement Unit cell axis a Unit cell axis b Unit cell axis ¢
JOBID [ARTITION NAME USER ST [

S 2
— 2 Z
= = I
bl o
] s a
= a 0
T o
W o @
g g ¢

S g

@ &

SON)

Accepted [%]

3975637 defq teract x_mar
[x_marmo@berzelius001l »]$ scancel 39756 ' /«\#HH\\\

T T T T T T T T T T T T
BESSY Il 5 10 15 5 10 15 5 10 15 5 10 15
Light Source Integration batch [No.] Integration batch [No.] Integration batch [No.] Integration batch [No.]

Idle since 11:20:58.

scancel or exit to save compute time

DE 4SS .

1 pel Type here to search o= - . G- 3 ‘ "3 o | . 24°C Soligt




P& x_marmo@tetralith1.nscliu.se - ThinLine Client

“mi# Applications = Martin Moche | # [Coot 0.9.6 EL (ccp4)] ] XDSAPP 3.1.5¢

Terminal - x_marmo@t... 13:58

4% Run Program...
Terminal Emulator i .
& File Manager

Select
nsp5-x185-
refinement. Load

File Search Help

Mail Reader
D Web Browser
[P Settings
Administration
Accessories

& DECTRIS

PReSTO menu

PReSTO 8l (B CCP47.0 4

¢ System b B CCP47.1 »

Log Out

CCPN

Chimera

7

Chimerax

nsp5-x001.txt

crYoLO

ctffind

hkl2map

NanoPeakCell

[¢]

pdb2ins

Phenix

PReSTO in a terminal

ML HZB - e

gMDD

FEBE®EEEREEEE

RELION-CPU

&

P W

RELION-GPU
Scipion

Shelxle

) XDS-Viewer

True science teaches, above all. to doubt and to be ignorant. - Miguel de Unamuno

Summary | Integrate plots CORRECT plots = XDSSTAT plots = Settings = Logfiles and pictures

PReSTO menu for interactive applications at

XDSAPP 3.1.5c

21. March 2022

Based on python3, matplotlib, and Qt5
xdsapp@helmholtz-berlin.de

smolecular Crystallography Group

holtz Zentrum Berlin fir Materialien und Energie
‘f'www.helmholtz-berlin.de/bessy-mx

ence:

arta, M. Krug, U. Heinemann, U. Mueller, M. S. Weiss (2016).
). Cryst. 49, 1085-1092.

Did you know?

Hovering with the mouse over an input field in the settings tab will pop-up a contextual help.

a) login node: COOT, PyMOL, Chimera, ADXV
graphics applications)

interactive compute node: XDSAPP3,

Terminal - x_marmo@tetralith1:/proj/xray/users/x_marmoj/targets/MHC/sequer
File Edit View Terminal Tabs Help

x_marmo@tetralith1:/proj/... x_m x_marm
Welcome to NSC and Tetralith!

#+¥+ Project storage directories available to you:
/proj/nsc/users/x_marmo
/proj/xray/users/x_marmo

#*+* Documentation and getting help:
https://wwi.nsc.liu.se/support/systems/tetralith-getting-started/
https://wwi.nsc.liu.se/support

**xx Useful commands

To see your active projects and CPU time usage: projinfo
To see available disk storage and usage: snicquota

To see your last jobs: lastjobs

Login to compute node to check running job: jobsh

To tweak job priorities, extend timelimits and reserve nodes: see
https://wwi.nsc.liu.se/support/batch-jobs/boost-tools/

(Run "nsc-mute-login” to not show this information)

**+* Tmportant information (expires 2022-088-15T09:00):

Tetralith and Sigma will be unavailable 2022-08-15 from 08:00

CEST. Estimated duration: 4-12 hours. Details:
https://lists.nsc.liu.se/mailman/public/snic-users/2822-August/000187. himl

[x_marmo@tetralithl sequencel$ squeue -u x_marmo
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
21340460 tetralith XDSAPP3 x marmo R 0:39 1 n2e3
[x_marmogtetralithl sequencel$ D

XDSGUI, hkl2map (parallell computing)

Run XDSAPP3 on a compute node i =l

XDSAPP3 needs to be submitted as an interactive job to the queue
system and run on a compute node. Please set the parameters for the job:

Account: snic2021-5-376 -

Number of cores: I T e e e e Y Y Y I

Timelimit[HH:MM]:.llllllllllllllllllllll

@ Cancel Continue

A
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Live DEMO end



Berzelius test-login

 Download and install thinlinc from
https://www.cendio.com/thinlinc/download

* Install "Google authenticator” on your phones

e Can you login to Berzelius?

e Can you see the PReSTO menu?


https://www.cendio.com/thinlinc/download

THE END

Enjoy the course!



Login and compute nodes for MX software

Use login node for:
1. Interactive graphics software: PyMOL, COOT, Chimera, ADXV, ALBULA
2. GUIs doing non-parallel computing: ccp4i, ccp4i2
PHASER is parallel => ccp4i, ccp4i2 at interactive compute node
3. GUIs with SLURM: Phenix, CrystFEL

Use interactive compute node for
1. XDSAPP3, hkl2map, XDSGUI
i.e. software running in parallel mode once started from GUI

Use sbatch script at compute node for
1. BUSTER, XDS, DIALS, autoPROC, SHARP, archimboldo
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Things not discussed in this presentation

e Easybuild structure
e easyconfigs, easyblocks

e sbatch script examples
* How to write compute and storage applications to SNIC
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