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What is the Cluster?

* Like a large collection of high-cores and memory computers.

* Controlled by management software (Torque) which
allocates tasks to each computer (node).
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Cluster advantage ...

*Send computing tasks somewhere else

leave your PC free for other tasks.

* Carry out memory-intensive jobs
4GB RAM on PC, up to 128GB RAM on cluster.

* Faster program execution using parallel coarse
Over 30Tflops

* Install programs once, use by everyone.




CLUSTER RESOURCES




Cluster & Resources

Local network

Master
node

E.L
e s 1111

Ethernet
switch

ERREE

Slave 1 Slave 2 Slave 3 Slave 4 Slave 5 Slave 10




Cluster & Resources

Local network

Nodes
Nodes : 20 nodes
CPUs: AMD 2.8Ghz and 64 core in each node

RAM: 128GB
Communication : Ethernet

0OS: CentOS
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Cluster Config & Resources

Local network

Master
node

Cluster Policy:

 Hard disk usage is limited to 20 GB.
* Limited allocation of nodes and cores to 64 cores
* Server might be unstable for maintained and etc.




GPU Nodes

2 Nodes : Tesla K20X (2688 CUDA cores, 8GB GDDDR5)

Users

Master node
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HOW TO USE...




Putty

login to cluster
i) PuTTY Configuration ?
Categary:
= Sgassjnn Basic options for your PuTTY session
""" Logging Specify the destination you want to connect to
- Teminal Host N IP add Port
- Keyboard ost Name (or [P address) o
- Bell 22
P Features Connection type:
= Window (JRaw () Telnet () Rlogin (®5SSH () Seral
?;EEE!EHEE Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours :
Default Settings
=)~ Connection SBEU haad
- Data Win5SCP temporary session Cave
- Proy 5110
- Telnet Delete
- 55H
- Sendl Close window on exit:
(JAways () Never (@ Onlyon clean exit




Putty

login to cluster
i) PuTTY Configuration ?

Categary:

—|- Session Basic options for your PuT T session

| login as: * M

Win5CP temporary session
: 110

Telnet Delete

i;:_l!:se window on exit:
(_JAways () MNever  (® Onlyon clean ext

About Help Cancel




Putty

login to cluster
i) PuTTY Configuration

Categary:

—|- Session

Basic options for your PuT T session

login as: user_name
user name@192.168.220.100’s password:

----- Data Win5SCP temporary session Save
..... Proxy 110
..... Telnet Delete
..... HJIIIEIII'I
+- 55H
""" Senal Close window on exdt: i

(JAways () MNever (8 Only on clean exit
About Help Cancel




Putty

login to cluster
i) PuTTY Configuration ?
Categary:
—|- Session Basic options for your PUTTY session

login as: user_name

user name@192.168.220.100’s password:
last Login: Sat Jul 5 00:22:08 2017
user_name@cluster:~$

Win5CP temporary session

- Proogy s110

. Telnet Delete
- Rlogin

+- 55H

..... Serial

i;:_l!:se window on exit: .
(_JAways () MNever  (® Onlyon clean ext

About Help Cancel




Putty

login to cluster
i) PuTTY Configuration ?
Categary:
—|- Session Basic options for your PUTTY session

login as: user_name

user name@192.168.220.100’s password:
last Login: Sat Jul 5 00:22:08 2017
user_name@cluster:~$

‘."'.n'n SCP temporary session
Press CTRL+D to exit - Proxy s110
. Delet
the PuTTY session - Teinet -
- Rlogin

i;:_l!:se window on exit: .
(_JAways () MNever  (® Onlyon clean ext

About Help Cancel




How to Transfer Data

“WinSCP is an open source SFTP client for Windows. Its main function is the secure file transfer between a

local and a remote computer

By WinscP - g

Local Mark Files Commands Session Options Remote Help

R % ﬁ Synchronize | Bl # = i @Queue ~ - Transfer Settings Default

= J ﬁ Mew Session

(= D: Local Disk =1 - = & | opt =1 - ) & |G FindFiles | Fn

Edit 9% Properties Eflﬁ & Properties Eflﬁ
fopt
Ext ’ Size Type Changed Mame Ext ’ Size Changed Rights Owner
Parent directory 28/07/2014 10:38:28 5.3 4. 03/08/2014 01:05:38 .3 r-ur-xr-x root

i File folder 23/07/2014 03:40:50 b.o W 20/10/2012 08:41:07 .o PWXT=XT=X root
i File folder 28/07/2014 10:38:28 b5 N 15/04/201003:43:10 ba rwaer-xr-x root

K n File folder 27/07/2014 11:33:00 o, 3 b 08/05/2014 01:20:02 k.5 rwaer-xr-x uucp
o File folder 277072014 12:3519 b.o W 12/08/2012 08:01:49 b PWXT-Xr-X root

W File folder 2770772014 01:43:19 oo N 08/10/2012 0%:08:00 b5o  rwir-xr-x root
@2 . 26508 B WinRAR ZIP archive  26/07/2014 12:32:24 k. W 09/01/2013 01:40:12 bo. 3 PWXT=XT=X root
g d 3,202 KiB WinRAR archive 23/07/2014 03:40:28 b.u N 10/03/2014 05:13:57 bb.3 TWHI-Xr-X root
LIft 1,116 KiB  RPM File 27/07/2014 01:32:01 boo K 14/09/2012 10:0%:15 bbug  rwar-xr-x root
L1f 1,249 KiB  RPM File 270772014 02:28:20 bboo g 136 MiB  05/07/201407:0215 Bu rw-r--r-- root
LIft 1977 KiB  RPM File 2770772014 01:34:37 oo I;{ 1,258 MiB  DB/M10/2012 0B:4T:51 o rwar-xr-x root
L1f 1,105 KiB  RPM File 2T/07/2014 02:33:26 ba.o

LIf 1,182 KiE  RPM File 27/07/2014 02:33:28 b

LIH 1,188 KiB  RPM File 270772014 02:33:04 b
@ g 25441 B PODFFile 26/07/2014 02:33:36 b
g if 1677 KB WinRAR ZIP archive  28/07/2014 10:37:38 k.3
DB of 12735 KiB in D of 15 0B of 1,354 MiB in 0 of 10

& sFre3 0:00:10




WinSCP




SESsion

File protocal:

SFTP

Host name:

Port number:

192,168, 220, 100

L=
25

Lser name:

Password:

test
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Advanced... |¥




WinSCP

Local Mark Files Commands Session Options Remote Help

H % E‘ Synchrenize | [l Il? [ ‘@'_r‘ £ @ CQueue ~ - Transfer Settings Default - e >
| & root@194225.69.110 |G New Session |
¢ D: Local Disk = - = 2| e | opt -2 M - = A 2 | Gg Find Files | Ty
Upload " Edit 3 Properties | BF (&1 Download " Edit 3 Properties | BF (&1
fopt
Exct B Size Type Changed Mame Ext B Size Changed Rights Owner
Parent directory 28/07/2014 10:38:28 bb. 3 . 03/08/2014 01:0%:538 b3 r-ur-wr-x root
File folder 23/07/2014 03:40:50 b, Mg 20/10/2012 08:41:07 b rwwer-xr-x root
File folder 28/07/2014 10:38:28 b, 3 M ir 15/04/2010 03:43:10 by rwr-xr-x root
File folder 27/07/2014 11:33:00 5. 3 M jc 08/05/2014 01:20:02 5.5 rwocr-xr-x uucp
File folder 270772014 12:35:19 .o il 12/08/2012 08:01:49 b rwr-xr-x root
File folder 270772014 01:43:19 bou g 08,10/2012 0%:08:00 Jo.0 [ root
29,508 B WIinRARZIP archive  26/07/2014 12:32:24 .o &0 09/01/2013 01:4012 b5.,5  rwr-xr-x root
3202 KiB  WinRAR archive 23/07/2014 03:40:28 b, M te 10/03/2014 03:1357 bb.,5  rwoer-xr-x root
1,116 KiB  RPM File 27/07/2014 01:32:01 .o S 14/00/201210:05:15 b6, rwaer-xr-x root
1,249 KB RPM File 27/07/2014 02:28:20 .o gjc 136 MIB  05/07/2014 07:0215 b rw-r--r-- root
1,977 KiB  RPM File 27/07/2014 01:34:37 b.o D'N 1,238 MiB 08/10/2012 08:47:31 b ranr-xr-x root
1,105 KB  RPM File 27/07/2014 02:33:26 b.u
1,188 KiB  RPM File 27/07/2014 02:33:28 .o
1,188 KiB  RPM File 27/07/2014 02:33:04 .o
25441B PDF File 26/07/2014 02:33:36 b.u
gi; 1,677 KB WinRAR ZIP archive  28/07/2014 10:37:58 b. 3
0B of 12,755 KiB in 0 of 15 0B of 1,394 MiB in 0 of 10
2 SFTP-3- | 2T} 0:00:09




Job Scheduler

Torque Job scheduler:
provides a method for handling jobs on a first-
come first-served basis. In this manner, all jobs
will run more efficiently and finish faster since

each is allowed to have all system resources for
the duration of its run.




Torque Job Scheduler

* Commonly used TORQUE commands include:

gsub Submit a job.
gstat Monitor the status of a job.
gdel Terminate a job prior to its

completion.




Submitting jobs

S gsub <job script>

[user name@cluster lammps]$ gsub lammps.sh

518514.cluster.sbu.ac.ir
[user_name@cluster lammps]$




Monitoring jobs

gstat




Monitoring jobs

* qstat

gstat option Description
-3 Displays all jobs
A 5 Displays running jobs
-f Displays the full listing of jobs (returns excessive detail)
-n Displays nodes allocated to jobs

R: Running. E: Error.

C: Completed. Q: Queued



Deleting jobs

qdel <jobID>

ver lammps]s

ver lammps]sjgdel 518514

ver lammps]$ |




Torque Script

A TORQUE job script for a job might look like this:

#PBS -N <Job Name>

#PBS -| nodes= <# of Node : default= 1> :ppn=<# of processor per node e.g.=1>
#PBS -q batch

#PBS -o SHOME/<job folder>/<job output file name>

#PBS -e SHOME/<job folder>/<job Error file name>

#PBS -l walltime=12:00:00

./<running file name and inputs e.g.=“a.out”>




Test

* Simple test
* OpenMp Test
* Lammps (Molecular Dynamics Simulator)




sarmad@sbu.ac.ir

Thanks for your attention




