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1 Outline of parallel computing and

informatics servers

1.1 Specification

1.2 Server confiquration
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1.1 Specification

The specification of the parallel computing and informatics server.

Server name Virtual private server Visualization server

Model name

Number of servers

CPU

Accelerator

Total amount of
main memories

HPE ProLiant DL360 Genl10 HPE ProLiant DL380 Gen10

29 servers 5 servers
(17 servers: For calculating)

Intel Xeon Gold 6154 Intel Xeon Gold 6140
*Frequency : 3.0 GHz -Frequency : 2.3GHz
*Number of CPU cores : *Number of CPU cores :
18 Core 18Core
*Number of socket : *Number of socket :
2 Sockets/Server 2 Sockets/Server
576 GiB/Server 576 GiB/Server

1.2 Server configuration

The configuration of the parallel computing and informatics server.

Server Usage Number of Installation site
servers
Center for computational
Virtual private server For virtual machine 12 materials science

Visualization server

Room101

Center for computational
For visualizing 5 materials science
Room 101

© Hitachi, Ltd. 2018-2021. All rights reserved.
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2 Login method

2.1 Loqgin method to visualization server

2.2 Login method to the virtual private server

© Hitachi, Ltd. 2018-2021. All rights reserved.
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2.1 Login method to visualization server

Log in the ssh relay server ‘cms-ssh.sc.imr.tohoku.ac.jp’.

I $ ssh -1 username cms-ssh.sc.imr.tohoku.ac.jp

Log in the vis of the visualization server.

|$ ssh vis

2.2 Login method to the virtual private server

2.2.1 Reserving a virtual server

Specify the following URL to log in the reservation portal. Please use Firefox or Chrome

browser. Microsoft Edge and Internet Explorer are not available.

https://cmsportal.sc.imr.tohoku.ac.jp/reservation portal/login

T

@ https://cmsportal.sc.imr.tohoku.ac.jp/reservation_portal/login

LDAPID

Password o |

® Information

You need ID and password of the supercomputing system to log in the reservation portal.

Please refer to the Reservation Portal User's Manual for details on how to reserve virtual

servers.

2-6
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https://www.sc.imr.tohoku.ac.jp/eng/manual/pdf/reserve_portal_en.pdf
https://cmsportal.sc.imr.tohoku.ac.jp/reservation_portal/login

When the virtual machine is ready, reservation portal will send an invitation e-mail to your
entered e-mail address.

Example:

(FHEBR—2ILMRET R ARBOSMLE

username ##

CFHBVTBYELERBETOUNKBLYRIATRELAYEL,
R AR &

2018-06-18 ~ 2018-06-29
ERYFET,

UTORETUNTRIBIZENET,
SEBET LN SSH B AIREE > THYET,
2B BUZITERETL U EHABELTHERLTESL,

Name : RESERVE-16-000
IP 7 XXX XXX XXX XXX
User : username

PW : QYWWZAGX

FMENRT—R LR ARIBRICEEL TN,

2.2.2 Login method to the virtual server

Log in the ssh relay server ‘cms-ssh.sc.imr.tohoku.ac.jp’.

I $ ssh -1 username cms-ssh.sc.imr.tohoku.ac.jp I

Specify the user name and IP address described in the invitation e-mail.

I S ssh -1 username XXX.XXX.XXX.XXX I

© Hitachi, Ltd. 2018-2021. All rights reserved.
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3 Outline of storage

3.1 Configuration of storage

© Hitachi, Ltd. 2018-2021. All rights reserved.
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3.1 Configuration of storage

The configuration of the storages in the supercomputing system is as follows.

@

ccessible from the supercomputer
and the informatics server(visualization server)

\

/home

(Lustre)

500GB

List of storage area

Accessible .
. Area Quota Description
machine
(DSupercomputer
@Accelerator _ _ _
This area is user’'s home directory and stores
server home/UID 500GB }
i data of supercomputing system.
QInformatics
server
This is Lustre area.
Please use the
scratch if the sum of the output file exceeds
DSupercomputer | work/xxx none 500GB.
@Accelerator Move the necessary data to user's home
server directory
@ Informatics and remove the unnecessary data from this area.
server This is Lustre area aimed for outputting a
work/scratch/ temporary file, such as a Gaussian.
none
XXX Be careful that if your file is not accessed more

than one month, the file is automatically deleted.

(*)UID: user account

xxx:Any directory or file that the user has created.

(*)The files not accessed more than one month are automatically deleted in scratch area of

/work.

© Hitachi, Ltd. 2018-2021. All rights reserved.
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The configuration of the storages in the virtual server is as follows.

/home-nfs
(NFS)

/home

List of storage area

Area Quota Description
This area is user’'s home directory and local area of the
home/UID none virtual server. Because the capacity of this area is small,
please use /home-nfs and /work-nfs.
This area is NFS mounted on home area used by
home-nfs/UID 500GB
supercomputer.
work-nfs none This area is NFS mounted on work area.

(*)UID: user account

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4 Usage of applications

4.1 Applications on the visualization server

41.1 GaussView6

41.2 ADF-GUI

41.3 Mathematica

41.4 AVS/Express

415 QuantumATK NanoLab

416 Molekel

4.1.7 MOLEDEN

41.8 XCrySDen

419 ANSYS Mechanical CFD

4110 VESTA

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.2 Applications on the virtual private server

421 Gaussianl6

4272 GaussView6

4.2.3 Mathematica

424 ANSYS Mechanical CED

4.2.5 MATLAB

4.2.6 CRYSTAL

4.2.7 VASP

4.2.8 WIENZ2K

4.2.9 SIESTA

4210 ABINIT

4211 CPMD

4212 QUANTUM ESPRESSO

4213 LAMMPS

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1 Applications on the visualization server

The following applications are available on the visualization server.

. . Execution
Application Version
type
_ 6.0.16
I GaussView 6 GuUI
6.1.1
2017.113
2018.105
2 ADF-GUI 2019.102 GUI
2019.304
2020.101
£ Mathematica 12.1.1 GUI
8 AVS/Express 8.5 GUI
2019.03
S8 QuantumATK NanoLab 2019.12 GUlI
2020.09
G Molekel 5.4.0 GUI
/& MOLDEN 5.8 GUI
B XCrySDen 1.5.60 GUI
B ANSYS Mechanical CFD 2020R1 GUI
08 VESTA 3.4.6 GUI

The SSH terminal and X11 software are necessary on Windows. The X11 software is hecessary
on Macintosh.

Log in a visualization server (vis.sc.imr.tohoku.ac.jp) by using ssh command with option "-X".
(Example)

$ ssh -X -1 username cms-ssh.sc.imr.tohoku.ac.jp

> ssh -1 username vis.sc.imr.tohoku.ac.jp

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1.1 GaussView

Execute the commands as follows.
*6.0.16

*6.1.1

$ gview-611

Application window launches into screen.

File Edit Tools Builder View Calculate Results Windows Help

etz serHelxba-x[s¢[=d = aRL2Z[T 8

e @8 § @cnmmmas  Fll=g g mey kR a] s wl8 0 00
| & & ~[ormscrems @[] B A Joswesmemo  =10)][ @ 1 || FH & >

»  Builder Fragment: Carbon Tetrahulrall

0 atoms, 0 electrons, neutral, singlet [f2)[ " [Build [Select Placement

© Hitachi, Ltd. 2018-2021. All rights reserved.
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The examples of reading the Gaussian input files.

ols Builder View Calculate Results Windows Hel

latEasarlf=IlxDa~xX[s¢[adr=[aRLZ[T 3
R T, | e |l AL N o Ak e e | =t =l o) )
|| & & ~[mmamed schame) 1@ @ A [oefurschena ECIEHEEEE

38 atoms, 162 electrons, neutral, singlet [E3[ " [inquire [Selectatom 1|

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1.2 ADF-GUI

Log in a visualization server (visl.sc.imr.tohoku.ac.jp) by using ssh command.

(Example)

$ ssh -X -1 username cms-ssh.sc.imr.tohoku.ac.jp

> ssh -1 username visl.sc.imr.tohoku.ac.jp

Notice: The SSH terminal and X11 software are necessary on Windows. The X11 software is
necessary on Macintosh.

Execute the commands as follows.
*ADF 2020.101

$ amsinput

*ADF 2019.304

$ adfinput

*ADF 2019.102

$ adfinput2019.102

*ADF 2018.105

$ adfinput2018.105

*ADF 2017.113

$

adfinput2017.113

Application window launches into screen.

ADFinput SRICN X

‘) File Edit Select Atoms Bonds View Help

ADF | Main |Model Properties Details MultiLevel Q

Title:
Preset: Single Point v

Task SinglePoint

Total charge 0.0
Spin polarization: 0.0
Unrestricted [ Yes

XC functional LDA -

Relativity (ZORA) None v

Basis set Dz L
Frozen core: Large v

Numerical quality Normal -

®C ONHCOX O

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1.3 Mathematica

Please contact us if you want use Mathematica on your PC.

Execute the commands as follows.

$ Mathematica

Application window launches into screen.

& SIGN IN to access your
Wolfram Cloud files...

[ Open... WOLFRAM

MATHEMATICA

ooo
[=[=1=]
[={=1=]
ooo

Documentation Wolfram Community Resources

Note:
On the first execution of Mathematica, the activation window may appeatr.

WOLFRAM MATHEMATICA

Connect to a Network License Server

Enter the name or IP add of the

p r ing the MathLM license server.

Server name [10.1.0.2 |

l Cancel l Other ways to activate

Enter the license server's IP address 10.1.0.2 and push 'Activate' button for the activation.
If you cannot enter IP address in the field, push 'other ways to activate' button, select 'network
license' as authorization method, and enter the license server's IP address.

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1.4 AVS/Express

Please contact us if you want to use it on your PC.

In the case developing applications using AVS, execute the commands as follows.

$ express -mavs —-nohw

In the case not developing application but only use GUI, execute the commands as follows.

$ express.static -mavs -nohw

Application window launches into screen.

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1.5 QuantumATK NanoLab

Please contact us if you want to use it on your Windows PC.

Execute the commands as follows.
»2020.09

$ quantumatk

=2019.12
$ /Jusr/local/app/QuantumATK/QuantumATK-Q-2019.12/bin/quantumatk

»2019.03

$ /Jusr/local/app/QuantumATK/QuantumATK-P-2019.03/bin/quantumatk

Application window launches into screen.

e Open Project @

QuantumATK Title Fath Last opened -
Emmple Project- 2001806 /homethitese/ vnl/sample_praject_20... 2018-07-03

SYNOPSYS

QuantumATK

Synopsys. All rights reserved.

¥ | Show on startup Open Classic View Romove... Create Mow... | | Quit QuantumATK

© Hitachi, Ltd. 2018-2021. All rights reserved.
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£ QuanturnATK ManolLab - Exarnple Project
File FPmjecis View Tools  Windows  Help
Pmoject Files ) y
LEH R »  Bader Chage Analysis
Filter = M Ktz b Computational Chemistry Importcr
Gmup by | Filename - P ¥ imp
Builder b Elcetmde Validator
b benzenc_moleculamnerg. .
Mame - b Geoneml Info
: . N b h2o_on_mgo_mwactionba. ..
Builder_Stash.hdf5 }  HTST Rates
v | benzenc_molcculanergys poctrum. hdts b mdimjoctory_cnt
. ; l: I , b IV-Generator
v benzene_molcculawnergys poctrum. py b sic_handstructure
v | hZo_on_mgo_wactionb r.hdts b Metatoxt
v " hZo_on_mgo_cactionbarricr.py F silicon_fathandstructure
N N . b Pmjccted DOS-Generator
v mdbajectory_cnt.hdfs b silicon_pdos
(T v | mdumjcctory_cnt.png p  Thermocleetric Coctficicnts
Seripter V| | | mduajectory_cnt.py
v " sic_bandstructurs, hdfS
v | sic_bandstructurc. py
v " silicon_fatbandstructure hdf5
Editor v silicon_fatbandstructure. py
v | silicon_pdos hdf5
V| | | silicon_pdos.py
Jobs
Crystal Structure Prodiction Seripter..
¥ -
Ready

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.1.6 Molekel

Execute the commands as follows.

S molekel

Application window launches into screen.

% Molekel (=3 BN s
Filc Edit Dispky Intcraction  Animation  Surfaces  Analysis  View Help
: wdl );-I I [.r-’n»n!’ [ B
Warkspace ax

L Molccules
Molceule Propertics jﬁ

Property Value |

Title

Atoms -

Number of Frames

Bonds:

Non-H bonds

Residucs i

A

4.1.7 MOLDEN

Execute the commands as follows.

Application window launches into screen.

4 MOLDEN E@
T X Molden Control =N |
‘ MOLDEN‘ Select Points Render Forces:
_I Forces

foais

Hiscellansous:

Tens, Hode I

Read I lrite I

ZHAT Editor Tistance I
PostSeript I Angle I
| Drou Mode: | Dihedral |

Calculate §

| sonid

|_ StickColor

[~ | shade

CEE SRR S T P G ED

Convergence;

_I Perspect, £0

| Label [ |

_I BackBone

1=
S 2

=1
=
=

ﬁl(
N E
B

Status lines

|Nn coordinates found | |

© Hitachi, Ltd. 2018-2021. All rights reserved.



4.1.8 XCrySDen

Execute the commands as follows.

Application window launches into screen.

B scrEnm
=

4.1.9 ANSYS Mechanical CFD

Please contact us if you want use Mathematica on your PC.

Execute the commands as follows.

Application window launches into screen.

cher [Profile: *#* Last ANSYS Run ***] Hostname: app13

© Hitachi, Ltd. 2018-2021. All rights reserved.
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41.10 VESTA

Execute the commands as follows.

Application window launches into screen.

% VESTA

File Edit Yiew Objects Ulilities Help

b ¢ a* b* & @ t ‘. - t j SMD[‘]:’H ‘g .i o Skulml:’T+ — :I:I:

Tools  Style | Objects

PR O T

Stmuctural medels
[ show models
[ show dot surace
Siyle
(#) Balland-stick
() Space-filling
() Polyhedml
() Wirfame
() stick
Volume tic data
[ Show sections
[] show iscsurfaces
[ sudace caloring
Style
(8) Smoath stading
() Wirclmme
() Dot suface

Crystal shapes
[ show shapes

Siyle
(®) Unicolor
() Custom color
() Wirfame
Pmperties. |
Boundary.. ‘ Oricntation. . |

VESTA

VESTA

Visualization for Electronic and STructural Analysis

(15 Mesat 4.1)

@ GLX Indlircet
th and height of the view port: 4096 x 4096
DpenGL depth bulicrbit: 16

Summary | Comment |

Output

4

23

© Hitachi, Ltd. 2018-2021. All rights reserved.



4.2 Applications on the virtual private server

The following applications are available on the virtual private server.

e . Execution
Application Version
type
) Rev B.01
I8 Gaussian 16 SMP
Rev C.01
A8 GaussView 6 6.0.16 GUI
<8 Mathematica 12.1.1 GUI
28 ANSYS Mechanical CFD 2020R1 GUI
S MATLAB R2020a GUI
MPI
G Crystal 17
SMP
4.6
/& VASP MPI
5.4
17.1
s WIEN2k SMP
19.1
B SIESTA 4.0 MPI
8.8.2
(08 ABINIT MPI
8.10.3
4.1
i CPMD MPI
4.3
6.2.1
I  Quantum Espresso MPI
6.4.1
31 Mar 2017
ikl LAMMPS MPI
5 Jun 2019

The SSH terminal and X11 software are necessary on Windows. The X11 software is necessary
on Macintosh.

© Hitachi, Ltd. 2018-2021. All rights reserved.
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Log in a virtual server by using ssh command with option "-X".
(Example)

$ ssh -X -1 username cms-ssh.sc.imr.tohoku.ac.jp

> ssh -1 username XX.XX.XX.XX

* XX XX XX XX: IP address of the virtual server

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.2.1 Gaussianl6

Available executables

Version - Settings

source /work/app/Gaussian/g16.profile

source /work/app/Gaussian/C.01/g16.profile

Prepare input files of Gaussian 16(***.com) in the working directory.

The following input file calculates geometry optimization for hexacarbonyl. It specifies
Hartree-Fock method and 3-21G basis set.

(Example)

$ 1ls -1 /usr/local/app/Gaussian/example.com

-rw-r—--r-— 1 root root 420 Jul 12 16:33 /usr/local/app/Gaussian/example.com

*The number of threads

Specify 'CPU=0-N " in the input file for parallelization. In the case of 'NProc=N' is specified, the
job cannot run in parallel normally.

(Example) CPU=0-31

Execute the commands as follows.

(Example)

source /usr/local/app/Gaussian/gl6.profile
gl6 test0OO00.com

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.2.2 GaussView

Execute the commands as follows.

Application window launches into screen.

File Edit Tools Builder View Calculate Results Windows Help

larsaeaBM=lxba-xselzd =AaRL ZT 3
j][g@}n 4 3 [carben Tetrahedral Sled @ mes % 4 Rl80alns
[& & oz @[] & A Jowrsoms —— I@[]) 2 [|PH = >

) Builder Fragment: Carbon Tntuhedrall

0 atoms, 0 electrons, neutral, singlet [ [ [Build [Select Placement Y

The examples of reading the Gaussian input files.

IE Edit Tools Builder View Calculate Results Windows Help

et acaRM=Ilxba-x[s¢ladr=[aRLZF[T S

IEXERT e d=<g 2@ (pes%n 42|89
|| & % ~[ommamed scheme) 1@ @ A [octschene ECIEREERE

E G4:M1:V1 - test0637.com (/export/work/g16_test]

38 atoms, 162 electrons, neutral, singlet [T [inquire [Selectatom 1 |

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.2.3 Mathematica

Please contact us if you want to use it on your PC.

Execute the commands as follows.

$ Mathematica

Application window launches into screen.

& SIGN IN to access your
Wolfram Cloud files...

[ Open... WOLFRAM

MATHEMATICA

ooo
[=[=1=]
[={=1=]
ooo

Documentation Wolfram Community Resources

Note:

On the first execution of Mathematica, the activation window may appeatr.
& wotfram Product Activat D

WOLFRAM MATHE

Connect to a Network License Server

Enter the name or IP address of the computer running the MathLM license server.

Server name [10.1.0.2| |

[ Cancel } [Other ways to activate

Enter the license server's IP address 10.1.0.2 and push 'Activate' button for the activation.
If you cannot enter IP address in the field, push 'other ways to activate' button, select 'network
license' as authorization method, and enter the license server's IP address.

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.2.4 ANSYS Mechanical CFD

Please contact us if you want use Mathematica on your PC.

Execute the commands as follows.

Application window launches into screen.

I\ ANSYS Mechanical APDL Product Launcher [Profile: *** Last ANSYS Run ***] Hostname: app13 o[, S

File Profles Options Toals Links Help

Simulation Environment:

Add-on Modules

4.2.5 MATLAB

Please contact us if you want use MATLAB on your PC.

Execute the commands as follows.

Application window launches into screen.

MATLAB o B
2 Newvariable [ Anayas code
L ol 3 o mr
= Gpenvaritis - Run and e
New New Open | Compae meon  Sme = ¢
st Dun Warkemace - CesrVerkpacs = Clear Commands
<o [0 D/ » work » matah 2
Command Windaw 5
Name [Size |Data Mool -|Tybe | Mew 1o MATLAB? See resaurces for Geting Staried =
Acadenic Licenze
o
Workspace
Han "
ay

© Hitachi, Ltd. 2018-2021. All rights reserved.
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4.2.6 CRYSTAL

Execute the commands as follows.
source /usr/local/app/Crystal/current/utilsl7/cryl7.bashrc

runmpil7? MPI tasks input file

(Example)

source /Jusr/local/app/Crystal/current/utilsl7/cryl7.bashrc
runmpil7 2 testll

4.2.7 VASP

VASP is available for users who have a license. If you have the license and want to use VASP,
contact our center. After checking the license, VASP is ready for you.

Available executables

Version

VASP4.6.36 ‘ lusr/local/app/VASP4/current/vasp

VASP4.6.36 Gamma point ver. ‘ /usr/local /app/VASP4/vasp.4.6_gammal/vasp
VASP5.4.4 Standard ver. ‘ /usr/local /app/VASP5/current/bin/vasp_std

VASP5.4.4 Gamma point ver. ‘ /usr/local /app/VASP5/current/bin/vasp_gam

VASP5.4.4 non-collinear ver. ‘ /usr/local lapp/VASP5/current/bin/vasp_ncl

Execute the commands as follows.

mpirun [ -np MPI total tasks ][-ppn MPI tasks per node ] -hostfile hostfile
$ /usr/local/app/VASP4/current/vasp

(Example)

mpirun -np 2 -hostfile hostfile /usr/local/app/VASP4/current/vasp
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4.2.8 WIEN2K

WIENZ2K is available for users who have a license. If you have the license and want to use
WIENZ2k, contact our center. After checking the license, WIENZ2k is ready for you.
Available executables

Version ~ Path

Iwork/app/WIEN2k/current
Iwork/app/WIEN2K/WIEN2k 19.1

Execute the commands as follows.

(Example)

export SCRATCH=/work-nfs/SUSER/scratch

export WIENROOT=/usr/local/app/WIEN2k/current
export PATH=$SWIENROOT:$PATH

run_lapw -cc 0.0001 -NI

429 SIESTA

Execute the commands as follows.

(Example)
mpirun -np 2 -hostfile hostfile /usr/local/app/SIESTA/current/Obj/siesta <

input.fdf > siesta.out

4.2.10 ABINIT

Available executables

Version

8.8.2 {usr/local/app/ABINIT/current/src/98_main/abinit

8.10.3 lusr/local/app/ABINIT/abinit-8.10.3/src/98_main/abinit
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Execute the commands as follows.

(Example)
mpirun -np 2 -hostfile hostfile

/usr/local/app/ABINIT/current/src/98_main/abinit < 1dinput.files
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4211 CPMD

CPMD is available for users who have own license.
To use CPMD, obtain the license on CPMD web site and contact our center.

After checking the license, CPMD is ready for you.
Available executables

Version

4.1 {usr/local/app/CPMD/current
4.3 {usr/local/app/CPMD/CPMDA4.3

Execute the commands as follows.
mpirun [ -np MPI total tasks][ -ppn MPI tasks per node ] -hostfile hostfile

Jusr/local/app/QuantumESPRESSO/current/bin/pw.x < input file > output file
(Example)
mpirun -np 2 -hostfile hostfile

Jusr/local/app/QuantumESPRESSO/current/bin/pw.x < cluster4.in > ge.out

4.2.12 QUANTUM ESPRESSO

Available executables

Version

6.2.1 {usr/local/app/QuantumESPRESSO/current
6.4.1 {usr/local/app/QuantumESPRESSO/ge-6.4.1

Execute the commands as follows.
mpirun [ -np MPI total tasks ][ -ppn MPI tasks per node ] -hostfile hostfile

Jusr/local/app/QuantumESPRESSO/current/bin/pw.x < input file > output file
(Example)
mpirun -np 2 -hostfile hostfile

Jusr/local/app/QuantumESPRESSO/current/bin/pw.x < cluster4.in > ge.out

4213 LAMMPS

Available executables
Version
31 Mar 17 {usr/local/app/ LAMMPS/current
5Jun 19 {usr/local/app/ LAMMPS/lammps-5Jun19

Execute the commands as follows.
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mpirun [ -np MPI total tasks ][ —-ppn MPI tasks per node ] —hostfile hostfile

Jusr/local/app/LAMMPS/current/src/lmp_intel_cpu_intelmpi < input file > output
file

(Example)

mpirun -np 2 -hostfile hostfile
/usr/local/app/LAMMPS/current/src/lmp_intel_cpu_intelmpi

< in.ij > lammps.out
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