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1. Introduction

In this User’s Guide, we explain usage of the Peta HPC System installed at the National Center for High
Performance Computing (NCHC). Please read this document carefully before using the system and get the

latest version of the manual.

2. Peta HPC system

2.1. System overview

An overview of the general architecture of Peta HPC system is shown as below:
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System storage (NAS) '
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This HPC system consists of mainly 4 components:
1. Computational cluster

2. Front-end servers

3. High-speed storage system (Lustre)

4. System storage (NAS)

All these components are connected via Ethernet network and Intel Omni-Path high-speed network.
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2.2. Available compute resources

There are 750 compute nodes (1500 processors and 30000 cores) used in Peta HPC system which in total
delivers peak compute performance of approximately 1.49 PFLOPS. 750 compute nodes consist of dual CPU
sockets, each socket comprises Xeon Gold 6148 CPU (20 cores, 2.4 GHz).

These 750 nodes can be categorized as below:

®  Thin Nodes
»  For majority of HPC application
® FatNodes

»  For HPC application which needs large memory

The summary of compute nodes and their respective resources are listed below:
Node Type Compute resources per unit (node)

CPU CPU | Memory | Tesla | 10Gbps | 480 GB
Sockets | cores | (GB) P100 | interface | SSD
Thinnodes | cn0101 - 438 2 40 192 - - -
cn0673
Thinnodes | cn0701— 64 2 40 192 - 1 -
cn0764
Thinnodes | ¢n1301— 60 2 40 192 - - -
cn1360
Fatnodes | cn0801— 64 2 40 384 - - -
cn0864
Fatnodes | cn0901— 64 2 40 384 - - 1
cn0964
Fat nodes cn1201 - 60 2 40 384 - - 1
cn1260

2.3. Available storage resource

The following storage resources on high-speed storage system are available to users in this HPC system. They
are mounted as lustre file system which is accessible from all the front end servers as well as from the compute
nodes via the high-speed OPA network.

Storage area \ Mount point Capacity \
1 Home area /home 0.25PB

Temporary work area fworkl 2.2PB
3 Project storage area [project 10PB

2.3.1. Home area

The total capacity of 0.25 PB of home area is used by system users to store their private files. Users can compile
their program and execute/manage their jobs in this home area. All users by default have 100GB of quota in
fhome. Data under /home will be deleted only when our user officially sends us data removal request mail.
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2.3.2. Temporary work area

This area has a total capacity of 2.2 PB usable storage area. This area is primarily used for storing the active data
of running jobs on the compute cluster.

All account holders by default have a /work1 disk space quota of 1.5 TB. This space on this clusters is intended
for computing work and not for long term storage. In order to keep /work1 in a stable and efficient status, we will
begin to regularly apply automated purge policy. There is no system backup for data in Aworkd, it is the user's
responsibility to back up data. We cannot recover any data in /workl, including files lost to system crashes or
hardware failure so it is important to make copies of your important data regularly. All inactive files that have not
been written to or read within the last 28 days will be removed. We strongly urge users to regularly clean up their
data in Awork1 to decrease /workZ1 usage and to back up files you need to retain

e.g. data can be copied in a simple way from /workZ to /nome or /project, using cp command as below.

| [user@cloginl]$ cp /workl/<path to target file> /project/<destination path>

Some major options used with cp commands are:
-p Preserves modification times, access times, and modes from the original file.
- Recursively copy entire directories.

2.3.3. Project storage area

Allow access to paid users only.

2.4. Front-end servers for user access

Allow access from Taiwan IP addresses only.

2.4.1. Login nodes

140.110.148.11 cloginl.twnia.nchc.org.tw
140.110.148.12 clogin2.twnia.nchc.org.tw

There are three login nodes which are the primary access point for command line usage of the HPC service.
Users access to the login nodes via each nodes’ IP address. All login nodes are identically configured and no user
data is kept on their disks. Users access their files on high-speed storage system which is mounted on each login
node. Therefore it does not matter which login node a user is connected through to.

From login nodes, users are able to perform the following tasks:

Submit/manage HPC jobs.

Have full access to files resident on high-speed storage system.
Compile HPC application.

Run debugger for code development.

The login nodes have similar technical specification with compute nodes, and this is the reason why they provide
complete compatibility for development and testing of application codes.
The summary of compute nodes and their respective resources are listed below:
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Node Type | Node Total units Compute resources per unit (node)
range (nodes) CPU CPU Memory | Tesla 480 GB

Sockets | cores (GB) P100 SSD

2 40 384 - 1

CPU login
nodes

cloginl—clogin2 | 2

Do NOT use the login nodes for computation. If everyone does this, the login nodes will crash keeping other
users from being able to login to this cluster.

2.4.2. Interactive nodes

140.110.148.17 intactl.nchc.org.tw
140.110.148.18 intact2.nchc.org.tw

The interactive node provides a graphical desktop environment. X Window System allows you to do both 2D
and 3D rendering. To access the above nodes, please download and install Cendio ThinLinc Client in your home
computer.

(& ThinLinc Client

Cendio

ThinLinc’
Enter following information
Server: [140.110.148.17 | Username:  your username
Username: | | Password:  your password
Password: | Press Connect to access the system

l Advanced<< H Connect /"’_l

Enter username and password to connect.

Authagtication Enter following information
) | Changing MOTP: Changing MOTP:  your OTP code
| I

oK Press OK to access the system

After logging in to remote Desktop, check overall GPU usage first and select GPU device 1D you need.

GPU device ID for VirtualGL Description \
-d:0.0 Using the first GPU for 3D rendering (default)

-d:0.1 Using the second GPU for 3D rendering

-d:0.2 Using the third GPU for 3D rendering

-d:0.3 Using the fourth GPU for 3D rendering

1. Query GPU status
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i [user@intact2]$ nvidia-smi

2. Load environment variables

| [user@intact2]$ module load adf/2021.102

3. Launch GUI application

| [user@intact2]$ vglrun -d :0.3 amsinput

le load adf/2621.162
un -d :0.3 amsinput

AMSinput 2021.102 x
SCM Eile Edit Select Atoms Bonds View Help

ADF  Main| Model Properties Details MultiLevel Q

Task: Geometry Optimization |+ (>}

Frequencies: Yes
Total charge: 0.0
Unrestricted: Yes

XC functional LDA

Relativity: Scalar

Basis set: oz

Frozen core: Large

© © oo

Numerical quality: NOETL

Do NOT use the interactive nodes for computation. If everyone does this, the interactive nodes will crash
keeping other users from being able to login to this cluster.

2.4.3. Data transfer nodes

140.110.148.21 xdatal.twnia.nchc.org.tw
140.110.148.22 xdataZ2.twnia.nchc.org.tw

There are two data transfer nodes which are configured for transferring data from the external network in/out of
the HPC system. Each node consists of a 40Gbps HCA card connected to external network, and an OPA interface
connected to high-speed storage system as well as other nodes. By using this configuration, data can be rapidly
transferred from/to the high-speed storage to/from users. For this purpose, users are allowed only scp/sftp access
and cannot login to the HPC system via this nodes.

10
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3. System access method

3.1. Member account & Peta system account registration

1.  Registration website :  https://iservice.nchc.org.tw/nchc_service/index.php

© BETL-FERFER X . oflo |6
(5 C | @ Secure | httpsv/iservice.nchc.org.tw/nct e/index.phr | 3
NAR BRRUTRIR BAER
ERSEHBA DL

BBNE EREBEERE

EplRiE

HPCEHIESEERH
O
[+

TEHERREE

£#8%(Taiwania) - A&EHH
HEs - -E@EES..

2. Member account apply now

LOGIN

3. Agreement confirmation
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NAR[abs BXERHRR

=G

EFmREBNE T

2REE

»
Step3 Step4

| iz

EOE AL B Liservice RFBESHEAEHRISERT - SRESHNER  SHEIEEERE AENE  SHECES FEE "RE
. B IEfsnaReeAcESy RRCCEFERE  TRAREES URSESLUTERESZLE -

— BYEERARAEMAE

GTECERAEES% BT EEBRE® Lisevice BIEEFRE 7 EERBF LI TREES) -
ESSERSEEN  ARTRTESESTEERRREARESAEW  EBNEE EARRRED:  EEX2TEZIR AR -

= REBEN  ESRAERREE  EEEHEPDisevicelRBEESEFE - MULBERERLES -
21 EBEAEaE:
2115 E5E  BHEEE  BEEE  EEEESHE
212 5 EEE IEEE - £FEEN
21.3. REE (BT - FIEE - 57)
214 ExsE  IBEES
22 2E=ERETEEEER  ETBAGRARRGNERRS  SHAGBRETERSRT
23 ESEFERTE IFEELEELIEEERENCSREEEET IsEHEFRESEEN  SEAFEES -
24, FREBREEEEEN  BENEEREPERASGANEZ2I SN ZEN SEFERENER  EEERAUSKRZE

ERBORTREERZHE -
= ERB&EE:

Fill in your basic information - setup your member account and password

@ @ htipsy//computeweb.nchc.org.tw/nchc_service/nchc_member_apply_3.php

EEE | EaE | EFEwmai

NAR/[abs BZBERAR

B RN D

mAER
| 18155 25 ——
Step.l ' Step2 ’ Step3 ’ Siep4
| EREEEFEN
E8EN
ERIRRER

iﬁmAEBﬁE—maiWﬁ@EﬂE%ﬁ

e - I@DWUjitSUCOM

f FBZE Facebook IRAEEF A
EHESE. 22ES0R00EE IoEReSsanEE  ESEORATHERLE TuEESE . E52 —
EERE - g+ S5 Google IEEETA
‘aazE ‘mruwissmE l ‘
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1. FHELRRYFLLS FacebookiGoogle JERE A » W-F R A S BEHE
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Fill in your basic information - setup your Peta system account and password

IService SRFPDL BHNE BIERE HRME
HERAES®
ERETRRNEEAH
EX 11
FHIESE INEH OTP ;B EE /= &

5% 586238

By —XBETME®EM : 2023-02-16
18:11:18 20

CIRSRMNEB Y & > FIRMEZL 2R
OB RPHRE > ABEHREEEZ—W(Taiwania 1)EHE

I

=&

AERAEE
EMEERBARRN—RIEEBHE (OTP)

86

E-mail account authentication

20 28

Bl
BB L service FEFARE 8 3 RMERERERS  RRATHEFEEMALARAER B 24 NFNERTTRES » TR BIRREETES

s i

Varovite bd'wlly ilieviaveniive: TV

hitps:iservice.nche.org.twinche service/nchc member apply S.php?key=hPLA¥t!

EHREAME  ECRERSaL TR MRS BRI W

E-mail ! iservice @narlabs.org.tw
Bt 035776085442 2/ NE

B R A B Bl BRI N Sk

AIHERE...
HESEsermRE

EE
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Select the [mobile authentication], dialog box to enter the SMS verification code received by the mobile
phone.

5]
ok
sl

NAR [ abs BXRSEGRAR BN
BREERBR NP

HREESNN

Step 1 ' Step2 ' Step3

| E-MailBg B RLTH
EHT EeEnS SRR MalZSRER -
FETTEIEELFEENES

NAR [ abs BXE®WHR B AR

BREEHENPL

EEPM BBENA BIES0

| R
@ BADBEEANTE, o BRTABARZE

B2 EFBAFRES

Checking the project code by member account login

A BT - B -n ;

S (SSUE)
BT 3

ErEERAE:

i - 2018-04-19 ~ 2019-04-19
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3.2. Command line login

Users login to the system using issued account, password and One-Time Password. Confirm that you have done
the following before you start to remote access to the HPC system.
- Connect to member registration website to apply your login account and password for this system.
Note: The password you get here is not OTP. It is an account password. Both account password and OTP
will be used for login to the HPC system.
- Get OTP from member registration website.

Now, you can follow the steps below to access to the system using SSH client software, such as PuTTY and
MobaXterm, from your PC.
1. Open SSH client software from your PC.
2. Input the Host IP address and Port number.
Note: The IP address below are directly accessible from anywhere in Taiwan. If you are outside Taiwan,
you will not be able to access to the system.

#R PUTTY Configuration X Enter following information
Category: Host: One of the following IP

=] Session Basic options for your PuTTY session PY “140.110.148.11”
i T" LD glging Specify the destination you want to connect to ° « ' ’ ’ N
5 ?"nKI::boa o Host Name (or IP address) Port 140.110.148.12

Bl [140.110.148.11| 2 |

- Features Connection type: \
=- Window (ORaw (O Telnet ORlogin @SSH (O Serial

I;zﬁ::;:s: ¥ Load, save or delete a stored session \\ TCcP POl.'t. 22

K Saved Sessions Connection type: “SSH”

Selection | l

 Colours Default Settings Load
[=)- Connection -

Dok Click Open

- Proxy /

Telnet
- Rlogin
#- SSH
 Sefial Close window on exit:
O Aways (O Never
About

3. Select “SSH” in “Connection type’” box and click Open.

4. Now, you will be asked to enter username and press Enter. Then, enter your account password followed by
OTP separately.

15
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P 140.110.148.11 - PUTTY - [m} X

login as: I

Enter following information
User name: your username

Press Enter to access the system

[ - O X
login as:
Using keyboard-interactive authentication.

Changing MOTP Authentication Mechanism 1.0 for sshd
(C) Copyright 2018 Changing Corp. WebSite: http://www.changingtec.com/

Password:

Using keyboard-interactive authentic . - -
Changing MOTE: 194289 Enter following information
Password: your password
Changing MOTP:  your OTP code

Auth MOTP: PASS
Auth Password: PASS

Last login: Tue Mar 9 11:44:35 2021 from 140.110.97.54
[ 151 Press Enter to access the system

# On the first login to this system, a message about a key fingerprint is popped up. In this case, select “yes”
and continue.

After the correct authentication, the login to any one login node will succeed as below.

16
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=2 Dclogint:~ — [} x

Dear User, ~

To run your jobs, use PBS Pro commands:

step 1l: Prepare your job script first and specify Queue and ProjectID in it.
$ less /pkg/README.JOB.SCRIPT.EXAMPLE

$ get_su balance
$ vi pbs_job.sh

step 2: Submit your job script to PBS and then you'll get the job id.
$ chmod u+x pbs_job.sh
$ gsub pbs_job.sh

step 3: Trace job id and monitor your job.
$ gstat -u your_account
$ gstat -f

Other handy PBS commands:

Terminate your Jjob.
$ gdel job_id

Query available compute nodes.
$ pbsnodes -a

Display the list of all available Queues
$ gstat -Q

Other useful guery commands:
$ jobstat
$ nodestat
s

$ pgueues

Note:
1. Do NOT use login nodes for computation.
2. No Bitcoin Mining!
B, @cloginl ~15 i v

3.3. Changing Password

If you need to change your account password, please go to member registration website.

s BRRBARL
WERZRBENRPO

*RANE

776334

E-L
1. FRWEE RS ALWMI295% » Tty

2 X EEETAKRT XFBARANRERAE) - ARSRTFAFHEESE - E4LHAIIE
3. M —MEGEREANS SR - BEHHT ISR H S IR ARFEF =—S@EmHEEAETA
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3.4. Command line logout

Execute the logout or exit command.

E [user@cloginl~]$ exit

3.5. File transfer

To transfer files from your PC or workstation to this system, use scp/sftp service. Linux/UNIX users use the
scp or sftp command and Windows PC users use client software such as WinSCP.

3.5.1. Linuxusers

Use scp command and access to one of the data transfer nodes.

S scp [option] <source host>:<local path of directory or file> ¥

<destination host>:<remote path of directory or file>

Some major options used with scp commands are:
- Preserves modification times, access times, and modes from the original file.
-r Recursively copy entire directories.

Use sftp command and access to one of the data transfer nodes.

S sftp [option] [username@]<destination host>

Connected to <destination host>.

sftp> get <remote path of directory or file>

-> download file to local current directory

sftp> put <local path of directory or file>

—-> upload file to server current directory

sftp> bye -> quit sftp

Some major options used with sftp commands are:
-p Preserves modification times, access times, and modes from the original file.
-r Recursively copy entire directories.

Some major internal command used in sftp commands are:
cd <path> Change remote directory to <path>.

pwd Display remote working directory.
lcd <path> Change local directory to <path>.
Ipwd Display local working directory.

3.5.2. Windows users

Start WinSCP and access to one of the data transfer node of the system. After the connection is established, you
can transfer files just with drag & drop.
Below is the login window of WinSCP. Enter the following information and click “login” button.
Hostname:  “140.110.148.21” or “140.110.148.22”
Port number: 22

18
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User name:  your username
Password: your password

B

Login - WIinSCP

G Mew Site

Session
Eile protocol:
SFTP

Host name:

Port number:

223

User name:

Save v

Tools hd

Changing MOTP:

After the connection is established, WinSCP windows appears as below.

Manage hd Login

your OTP code

Password:

Advanced... |¥

Close Help

Server prompt -

A Searching for host...
~J Connecting to host...
Authenticating...

Using username "

Authenticating with pre-entered password.

Changing MOTP:

[i

o] [ ome
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B 08_Training - Fj05@140.110.148.21 ~ WinSCP - D
Local Mark Files Commands Session Options Remote Help
M &2 3 Synchronize| Bl F | & [Effl Queue ~ - Transfer Settings Default - i@ -
E . '@140.110.148.21 |G New Session
D1 -EE AR | e fi-EEEE0L ? ?
» » » »
D:¥work¥EF¥04_&ENCHC¥08_Training [home/fij/fj05
Name ’ Name Size Cha
4 4. 201
. 03 BCM-PPTX JUAT1 2014
[@%|GA_Intro_Managing_Using_PBS_Professiona... Security_audit 2014
=L Bright Cluster Manager 8.0 Administrator M... Monitoring 201]
intel 201
. CreatImage 201
. COT_Result 2014
. COT_Plan 2014
[ queue_test.ibxt 1KB 201!
| queue.txt 1KB 201!
|4 FTS_FirmwareF.. 60,120 KB 201]
| ftp_test.txt 1KE 201
< 2|« >
0B of 11,325 KB in 0 of 3 0 B of 69,122 KB in 0 of 11 13 hidden
Synchronize local directory with remote directory & SFTP-3 0:01:16

4. Compile and Link

4.1. Environment modules

The environment settings which are required for using the compiler, library, applications can be changed by
using module commands.

1. Confirm the available module on login nodes

[user@cloginl]$ module avail

2. Load the module which are required for using the compiler, library, applications

| [user@cloginl]$ module load <module name>

3. Add another module

[user@cloginl]$ module add <module name>

4. The following modules are available in this HPC system
| ModuleName  Desripion
blacs/openmpi/gcc/64/1.1patch03 | Blacs library
blas/gcc/64/3.7.0 Basic Linear Algebra Subprograms for GNU
bonnie++/1.97.1 Bonnie++ library
fftw2/openmpi/gcc/64/double/2.1.5 | FFTW library
fitw2/openmpi/gcc/64/float/2.1.5 FFTW library
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fftw3/openmpilgcc/64/3.3.6 FFTW library
gdb/7.12.1 GNU Cross Compilers
hdf5/1.10.1 Hierarchical Data Format
hwloc/1.11.6 Hardware Locality

intel/2017_u4
intel/2018 init
intel/2018 ul
iozone/3_465

Intel Parallel Studio XE 2017 update 4
Intel Parallel Studio XE 2018 Initial
Intel Parallel Studio XE 2018 update 1
File system benchmark tool

lapack/gce/64/3.7.0 Linear Algebra package
mvapich2/gcc/64/2.2rcl MVAPICH MPI library
netcdf/gcc/64/4.6.0 Network Common Data Form library
netperf/2.7.0 Network benchmark
petsc/openmpi/gec/3.8.0 PETSc data structure library
pgi/17.10 PGI compilers and development tools

21

scalapack/openmpi/gcc/64/2.0.2 Scalable Linear Algebra Library
Note: openmpi /gcc and openmpi /pgi have conflict setting. So, you cannot load both module at a time.
Similarly, intel1/2017 u4,intel/2018 initandintel/2018 ul also have conflict setting. So,

you can load only one of these module at a time.

5. Listall the modules currently loaded

E [user@cloginl]$ module list

6.  Unload the module

i [user@cloginl]$ module unload <module name>

7. Unload all loaded modules

i [user@cloginl]$ module purge

4.2 Intel Compiler

42.1 Loading compiler environment

1. Load Intel compiler environment

| [user@cloginl]$ module load intel/2018 ul

# Choose a module to match the version to use.

4.2.2  Serial program

4. Compile/ link C program

E [user@cloginl]$ icc —o sample.exe sample.c

5. Compile/ link C++ program

i [user@cloginl]$ icpc —o sample.exe sample.c
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6. Compile/link Fortran program

22

E [user@cloginl]$ ifort —o sample.exe sample.f

4.2.3 Thread parallel program

1. Compile/link C program

[user@cloginl]$ icc -gopenmp -o sample omp.exe sample omp.c

2. Compile/link C++ program

[user@cloginl]$ icpc -qopenmp —o sample omp.exe sample omp.cC

3. Compile/ link Fortran program

[user@cloginl]$ ifort -qopenmp —o sample omp.exe sample omp.f

424 MPI parallel program

1. Build C source code called by MPI library

i [user@cloginl]$ mpiicc —o sample mpi.exe sample mpi.c

2. Build C++ source code called by MPI library

E [user@cloginl]$ mpiicpc —o sample mpi.exe sample mpi.c

3. Build Fortran source code called by MPI library

i [user@cloginl]$ mpiifort —o sample mpi.exe sample mpi.f

4. Job script example for running parallel program compiled by Intel library.

#PBS
#PBS
#PBS
#PBS
#PBS

#PBS

#!/bin/bash

TRI654321

sample job
select=2:ncpus=40:mpiprocs=4
walltime=00:30:00

ctest

oe

module load intel/2018 ul
cd ${PBS_O WORKDIR:-"."}
export I_MPI_HYDRA BRANCH COUNT=-1

mpiexec.hydra -PSM2 ./sample mpi.exe

5. Please export the environment value “export |_MPI_HYDRA BRANCH_COUNT=-1", before issue the

mpirun.
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4.3 PGI compiler

23

431 Loading compiler environment

1. Load PGI compiler environment

E [user@cloginl]$ module load pgi/17.10

4.3.2 Serial program

1. Compile/link C program

[user@cloginl]$ pgcc —o sample.exe sample.c

2. Compile/link C++ program

i [user@cloginl]$ pgc++ —o sample.exe sample.c

3. Compile/link Fortran program

E [user@cloginl]$ pgfortran —o sample.exe sample.f

4.3.3 Thread parallel program

1. Compile/link C program

E [user@cloginl]$ pgcc —-mp —o sample omp.exe sample omp.c

2. Compile/link C++ program

i [user@cloginl]$ pgct++ -mp —o sample omp.exe sample omp.c

3. Compile/link Fortran program

E [user@cloginl]$ pgfortran -mp -o sample omp.exe sample omp.f

4.34 MPI parallel program

1. Load compiler environment

[user@cloginl]$ module load pgi/19.4

[user@cloginl]$ module load mpi/openmpi-2.1.3/pgil9%4

2. Compile/link C program

E [user@cloginl]$ mpicc —o sample mpi.exe sample mpi.c

3. Compile/link C++ program

E [user@cloginl]$ mpict+ —o sample mpi.exe sample mpi.c

4. Compile/link Fortran program

i [user@cloginl]$ mpifort —o sample mpi.exe sample mpi.f
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5. Job script example of running parallel program compiled by PGl library.
Refer to Chapter 5 for detail about job script.

#!/bin/bash

#PBS -P TRI654321

#PBS -N sample job

#PBS -1 select=2:ncpus=40:mpiprocs=4
#PBS -1 walltime=00:30:00

#PBS -g ctest

#PBS -j oe

module load pgi/19.4
module load mpi/openmpi-2.1.3/pgil94

cd $PBS O WORKDIR

mpiexec —-mca pml cm -mca mtl psm2 ./sample mpi.exe

5. PBS Pro job operation

5.1 Job queue

Resource Memory  Resource Max High Max Max
range pernode  range walltime  Priority  running running
(CPU (SSD) per job jobs per jobs
cores) user

serial 1 384GB 1 96:00:00 10 120
(1 node)

cf40 2-40 384GB 1 96:00:00 10 200
(1 node)

cf160 2-160 384GB 96:00:00 4 160
(1-4 nodes)

cf1200 = 161-1200 384GB 48:00:00 \ 2 5
(5-30
nodes)

Ct160 2-160 192GB 96:00:00 4 200
(1-4 nodes)

ct400 161-400 192GB 96:00:00 3 22
(5-10
nodes)

ct800 401-800 192GB 72:00:00 2 10
(11-20
nodes)

ct2k 801-2000 192GB 24:00:00 \Y 2 4
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(2150
nodes)
cték 2001-6000 | 192GB
(51-150
nodes)
ctest 1-800 192GB
(1-20
nodes)
ct_ind 2-400 192GB
cf_ind 2-160 384GB

1. These ct-prefixed queues will access Thin nodes and cf-prefixed queues will access Fat nodes.
There are 562 Thin nodes and 188 Fat nodes in this HPC cluster. Unless your jobs need more

12:00:00

00:30:00

168:00:00 | V

72:00:00

memory, using ct-prefixed queues will minimize your jobs’ waiting time.

2. Users on this system can submit (waiting + running) 50 jobs and use 6000 CPU cores at most;
however, each queue has its own limitation of maximum number of running jobs. You jobs will
be placed waiting in the queue when you reach the limit.

3. Both ct ind and cf ind are express queues and we demand extra charge for using them. After

applying these two queues, your jobs will start sooner than others.

4. Instead of prioritizing uses/groups, we use the FairShare algorithm for job scheduling.

(https:/len.wikipedia.org/wiki/Fair-share_scheduling)

60

25

5.2 Queue List
$ gstat -Q
Queue Max Tot Ena Str Que Run Hld Wat Trn Ext Type
serial 0 0 yesyes 0 0 0 0 0 0 Exec
cf40 0 0 yes yes 0 0 0 0 0 0 Exec
cf160 0 0 yes yes 0 0 0 0 0 0 Exec
cf1200 0 0 yes yes 0 0 0 0 0 0 Exec
ct160 0 0 yes yes 0 0 0 0 0 0 Exec
ct400 0 0 yes yes 0 0 0 0 0 0 Exec
ct800 0 0 yes yes 0 0 0 0 0 0 Exec
ctZk 0 0 yes yes 0 0 0 0 0 0 Exec
ctbk 0 0 yes yes 0 0 0 0 0 0 Exec
ctest 0 0 yes yes 0 0 0 0 0 0 Exec

5.3 Job submission

Before job submission, please make sure your Project ID (project name) has positive balance.
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$ get su balance
499023, FFETE (1SSUE)
$ get su balance TRI107688
-150
$ gsub testjob.sh

gsub: No balance available for the User

5.3.1 PBSjob script

APBS job script consists of the following three components.
1. Shell specification
2. PBSdirectives
3. Programs or commands

e.g.

#!/bin/bash -> Shell specification
#PBS -1 walltime=00:30:00 =5
#PBS -1 select=2:ncpus=16:mpiprocs=16
#PBS -N sample job

#PBS —g ctest [[-> PBS directives
#PBS —P TRI654321

#PBS —-j oe

cd $PBS O WORKDIR

module load intel/2018 ul -> Programs or commands

NODE="cat S$PBS NODEFILE | wc®

mpiexec.hydra -PSM2 ./myprogram

1. Shell specification:
The following line is added in the first line of a job script as shell specification.

#!/bin/bash

2. PBS directives:
By specifying the PBS directives in a job script, users can set the job property.

Format:

#PBS -1 <resource name>=<value> -> specify resources

#PBS -N <job name> -> specify job name (optional)

#PBS —g <destination queue> -> specify the queue

#PBS —P <project name> -> specify project name

#PBS -j eo -> merge std-err and std-out (optional)
€.g.
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#PBS -1
#PBS -1
#PBS -1

#PBS

-1

select=1:ncpus=1 -> sequential job (1 core)
select=2:ncpus=8:mpiprocs=8 -> MPI job (2 nodes and 8 proc per node)
select=2:ncpus=8 :mpiprocs=1:ompthreads=8

-> MPI/OpenMP Hybrid job (2 MPI and 16 threads)

walltime=1:00:00 -> processing wall time is one hour

Note: You have to specify correct resource (ncpus <= 40 per node) limits for your job.

3. Program and command

The syntax of a job script is generally same as the syntax of a shell script.

cd $PBS O WORKDIR

module load intel/2018 ul

NODE="cat S$PBS NODEFILE | wc®

mpiexec.hydra -PSM2 ./myprogram

5.3.2 Batch job submission

PBS provides “qsub” command for submitting jobs. Batch jobs can be submitted by (a) job script, or pure (b)
command line.

Format:

S gsub <name of job script>

(a) Job script
1. Create the job script file.

S vim exampleOl.sh

#!/bin/bash

#PBS
#PBS
#PBS
#PBS
#PBS
#PBS

#PBS

TRI107693

sample job
select=2:ncpus=40:mpiprocs=40
walltime=00:30:00

ctest

jobresult.out

jobresult.err

module load intel/2018 ul

cd ${PBS_O WORKDIR:-"."}

mpiexec.hydra -PSM2 ./myprogram

2. Submit the job.

S gsub exampleOl.sh
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(b) Command line
Users can specify the PBS directives from command line instead of specifying in a job script.

eg.

i $ gsub -1 select=l:ncpus=l -q ctest -P TRI654321 -j oe ./exampleOl.sh

5.3.3 Array job (Bulk job) submission
Avrray is a feature of PBS which allows you to submit a series of jobs using a single submission command
described by a single submission script. This feature is used when a large number of identical jobs which has
similar inputs and outputs are to be submitted. To submit an array job, use -J option with “gsub” command.
Any normal jobs can be used in array job. Below is an example of a normal job which can be used in array job
submission. There is no specific array variables to be used inside job script.

$ vim hello mpi_1.sh
mpirun -np 80 /home/user/array/hello_mpi. exe
$ vim hello mpi_2. sh
mpirun -np 80 /home/user/array/hello_mpi. exe
$ vim hello mpi_3. sh

mpirun -np 80 /home/user/array/hello_mpi. exe

$ vim array. sh

#!/bin/bash

#PBS -1 walltime=00:01:00

#PBS -1 select=2:ncpus=4:mpiprocs=4
#PBS -N hello-mpi-array-job

#PBS —q ctest

#PBS -P TRI654321

#PBS -J 1-3

#PBS -j oe

echo "Main script: index " $PBS_ARRAY INDEX
/home/user/array/hello_mpi_$PBS ARRAY INDEX. sh

$ qsub array. sh

The command below submits an array job whose sub-jobs are indexed from 1 to 100. It is similar to execute
gsub command 100 times without -J option

E S gsub —-J 1-100 example.sh

The command below submits an array job whose sub-jobs are indexed from 100 to 200 with step 2. i.e.
100.102.104 etc.

i $ gsub -J 100-200:2 example.sh
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534 Specifying E-mail Notification in a Job script

For each job, PBS can send email to designated recipients when that job reaches specific points in its lifecycle.

There are two steps to realize this PBS functionality.
1. Use“-M” (capital M) option to set E-mail recipients in PBS directives as below.

i #PBS -M user@example.com

2. Use““m” (small m) option to specify mail point argument as below

i #PBS -m be

Some of the important mail point arguments are listed below:

Mail pointargument  Description
Send E-mail when job or subjob is aborted by batch system
b Send E-mail when job or subjob begins execution
e Send E-mail when job or subjob ends execution
n Do not send E-mail

An example of specifying E-mail notification in a job script is as below

#!/bin/bash

#PBS -P TRI654321

#PBS -N sample job

#PBS -1 select=2:ncpus=40:mpiprocs=40
#PBS -1 walltime=00:30:00

#PBS -g ctest

#PBS -j oe

#PBS -M user(@example.com

#PBS -m be

module load intel/2018 ul

cd ${PBS_O WORKDIR:-"."}

mpiexec.hydra -PSM2 ./myprogram

5.4 Deleting a job

PBS provides “qdel” command for deleting jobs. Users can delete only your own job.
Format:

$ gdel <job ID>

eg.

$ gdel 51

S gdel 1234[].server

# job 1D can be confirmed by “gstat” command.
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Users can forcefully delete an unfinished job using “-W force” option with qdel command.

E $ qdel -W force <job ID>

5.5 Displaying job status

The “gstat” command is for watching the job status. There are 3 types in the statuses which are on S column.

(a) Job status: A job queued in queue “ctest”

S gstat —u user0O1

Job id Name User Time Use S Queue

12.localhost exampleOl user01 O[alctest
(b) Job status: Running

S gstat —u user0O1

Job id Name User Time Use S Queue

12.localhost exampleOl user01 O[E]ctest
(c) Job status: Completed

S gstat —u user0O1

Job id Name User Time Use S Queue

12.localhost exampleOl user01 OO:OO:SSIE]ctest
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shaping tomorrow with you
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