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Cluster Architecture
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Components

e Master Node : 1 no

e Compute Nodes : 10 no’s
e I/O Nodes : 2 no’s

e Gigabit Switch: 1 no

e Infiniband Switch: 1 no

e Storage: 1 no
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HPC Setup Info

CPU Type Intel Xeon E5-2670v2 @2.5 GHz Intel Xeon E5-2670v2 @2.5 Intel Xeon E5-2660v2
GHz @2.2 GHz
GPU Type Not Applicable Not Applicable Not Applicable
No of CPUs/ Cores 2/10 2/10 2/10
No of GPU / node Not Applicable Not Applicable Not Applicable
128GB DDR3 64GB DDR3 64GB DDR3
4 x300GB SAS hard disk 2 x 500GB SATA hard disk 2 x500GB SATA hard
HDD disk
CENTOS 6.5 64 bit CENTOS 6.5 64 bit CENTOS 6.5 64 bit
m Master Node Compute Node
6.1 TB (Mounted from IONodel) 6.1 TB (Mounted from
/storage IONodel)
10 TB (Mounted from
/home 10 TB (Mounted from IONode1) IONodel)
2 TB (Mounted from IONode1) 2 TB (Mounted from
/opt IONodel)
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How to login to cluster

« Users can able to login from anywhere at BDU LAN, where SSH is enabled. So users
can simply do ssh from their systems

ssh 172.16.150.50
username : XXXXXXXXXXXXX
password : XXXXXXXXXXXXXXX

Login from BDU Network

- Keyboard
.. Bell

- Features
=~ Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours

=~ Connection

- Diata

- Promy

- Telnet

- Rlogin

+- 55H

- Seral

Basic options for your PuTTY session

Specify the destination you want to connect to
Host Mame (or IP address) Port
172.16.150.50] 2

Connection type:
(Z)Raw () Telnet ) Rlogin @ SSH () Serial

Load, save or delete a stored session
Saved Sessions

Default Settings Load
Ganit Master

login jith ac.in

Close window on exit:
) Always () Never @ Onby on clean exit

From any linux machine users can login directly

ssh username@172.16.150.50
password ; XXXXXXXXXXXXXXX
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IP addresses and Hostnames

#HprprAENetwork |P ListstHHHHHHHE
172.16.50.60 bduhpc bduhpc.bdu.ac.in

172.16.50.61 nodel nodel.bdu.ac.in
172.16.50.62 node2 node2.bdu.ac.in
172.16.50.63 node3 node3.bdu.ac.in
172.16.50.64 node4 node4.bdu.ac.in
172.16.50.65 nodeb nodeb5.bdu.ac.in
172.16.50.66 node6 node6.bdu.ac.in
172.16.50.67 node7 node7.bdu.ac.in
172.16.50.68 node8 node8.bdu.ac.in
172.16.50.69 node9 node9.bdu.ac.in
172.16.50.70 nodel0 nodel0.bdu.ac.in
172.16.50.80 ionodel ionodel.bdu.ac.in
172.16.50.81 ionode2 ionode2.bdu.ac.in

HiH R |B Network #tHH##
192.168.2.60 bduhpc-ib
192.168.2.61 nodel-ib
192.168.2.62 node2-ib
192.168.2.63 node3-ib
192.168.2.64 node4-ib
192.168.2.65 nodeb5-ib
192.168.2.66 node6-ib
192.168.2.67 node7-ib
192.168.2.68 node8-ib
192.168.2.69 node9-ib
192.168.2.70 nodel0-ib
192.168.2.80 ionodel-ib
192.168.2.81 ionode2-ib
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Slurm Architecture

e Slurm is a powerful workload management platform for demanding,
distributed HPC environments. It provides a comprehensive set of intelligent, policy-
driven scheduling features that enable you to utilise all of your compute

infrastructure resources and ensure optimal application performance.

Job Submission Job Dispatch
S LILLLLILL S LLLLLIILL
Resource
Result Manager
J1J1J1] 2 J1J1J 1] 2

© 2012 WIPRO LTD | WWW.WIPRO.COM | CONFIDENTIAL

Access nodes


http://www.clusterresources.com/torquedocs21/commands/qsig.shtml
http://www.clusterresources.com/torquedocs21/commands/qstat.shtml
http://www.clusterresources.com/torquedocs21/commands/qchkpt.shtml
http://www.clusterresources.com/torquedocs21/commands/qdel.shtml
http://www.clusterresources.com/torquedocs21/commands/qhold.shtml
http://www.clusterresources.com/torquedocs21/commands/qmgr.shtml
http://www.clusterresources.com/torquedocs21/commands/qrerun.shtml
http://www.clusterresources.com/torquedocs21/commands/qrls.shtml
http://www.clusterresources.com/torquedocs21/commands/qrun.shtml

Slurm Architecture

« A SLURM cluster consists of one head/master node and 10
compute nodes.

* The master node runs the slurmctld(controller daemon ) &
slurmdbd(database daemon) daemon and the compute nodes run
the slurmd daemon.

« Client commands for submitting and managing jobs can be
Installed on any host .
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SLURM Commands

10

Frequently Used Usage
Commands
e sinfo Report system or Node status
* sbatch : Submit a batch job
e squeue : Report the status of jobs
e scancel : To cancel a job

Detall job info — scontrol show jobs <job id>
Detail Node Info — scontrol show node
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How to Submit and monitor Node status

s . s e 2= 2= e oo §
[testlbduhpe ~]8 sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
CEU= up infinite 10 1idle* node[1-10]
[test@bduhpe ~]8 sbatch namd.sh
Submitted batch job 177
[test@bduhpc ~]$ 3queue

JOBID PARTITION NEME USER 5T TIME NCDES NODELIST (REASCH)

177 CPU namd-job test ED 0:00 2 (Rezources)

[tegtibdunpe ~]8 I

« Submitting Namd job by user “test”
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Software and Application installed

12

MPI Path:

* Installed Path = /opt/openmpi-1.8.8
* Installed Path = /opt/intel/impi
Applications and Libraries Path:
SLURM-14.11.17 : /opt/slurm
NAMD-2.9 : /home/test/namd

* Myvapich2.2 : /opt/mvapich2
* FFTW : /usr/bin/fftw-3.2.1
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NAMD Submission script

EULE A & B & A B A sl A a

[zootfbdufpe test]# cat namd.sh
}!/bin/sh

$3BRTCH --iob-name=nand-jab

$3BRTCH --output=namd-3J, 00t

$3BATCH --error=nand-37.0ut

$3BATCH --workdir=/home/test

$3BRTCH --ntasks-per-node=t

$5BATCH --nodes=2

$5BATCH --partition=CHU

od /home/te3t/nand/zpoal

MACHINE FILE=/home/test/machinefile

scontrol show hostname aELUEH JB NODELLET & aHACiINE FILE
[opt/intel/impi/5.0.3. Oﬁﬂflqtelﬁﬁfhqunplraq -1p 16 machinefile SACHTNE FILE /nome/test/nand/NAMD 2.9 Linux-x8€ 64/nand? apoal.nand
[zootBbdubpe test]d I
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WHPC Job Submission Portal

@ < “ ¢ o) <£86°F satAug29, 2:41PM  root

Wipro's Job Submission Portal - Mozilla Firefox

«® Applications Places System

.")
File Edit View History Bookmarks Tools Help
| L. Welcome to Cent0S % | [Ewipro's Job Submission Portal X | <&

‘ [rii 172.16.150.50:8080/whpc-portal/pages/Login.faces

7~ &) (S coogle &

/e de .
5 \

‘:‘ ) Welcome to Wipro's HPC Portal
\WIFRO /

o Thought /

| User Login

User Name: * root
Password: * | seeeee

Login Reset

Forgot password
New User

| Declaration |

Copyright 2013. Wipro Itd. All rights reserved. No part of this portal may be reproduced, stored in a
retrieval system, transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without express written permission from Wipro Itd. Specifications subject to
change without notice. All other trademarks used here in portal are the property of their respective
owners. Specifications subject to change without notice

Y, )
. e
.y
; o
Ltd- wwwwnipro.com | Buiiton Java Technologies |

[[& [root@iono... |[& [Ganglia:: b... | @ root@bduhp... || @ root@bduhp... |[@ Wipro'sjob ... | [@ )

» j’ Cop ‘;:‘v a ::
] [TeamViewer] | @ [root@bduh... || @& [root@bduh...

[ [test@bduh... || & [root@bduh...

# Login Page
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User Addition Page

«® Applications Places System 0 fb g

File Edit View History Bookmarks Tools Help

| {3 Welcome to Cent0s

X []Wipro'sjob Submission Portal ¥ | 4k |

€ @ 172.16.150.50:
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Wipro's Job Submission Portal - Mozilla Firefox

4 ) [#86°F satAug29,

2:39PM | root

Click to view your appointments and tasks ,

& &

~  Manage Apps

# Cluster
# Domain
# Compilers

~ Applications

4 Application Execution

¥ Other
# User
O Notices

[ Department

# Home & Monitoring & History & Statistics & Ganglia 0 Documentation

Overview Users » User Detalls

Welcome to Wipro's HPC Portal

Last Logout

Wipro -

Hello,root! & #

Last Session Id
| 373C6F2D09EICO17BA2FIG5ACFDBBDET

Index  UserName  E-mail Address = Contact Number Name Department User Role Last Login
1 root root@Ilocalhost root root ‘ Add User : x 24 |
User Role* User v
G Department* General v
User name* test
First name* test
Last name* test
E-mail* | test.com|
Mobile Number
Date Of Birth*
Add User Reset
S —
> — -
e — — ) W§‘m] Bﬁion.}avaTechnoiog:es

o

2

[ [test@bduh... | @ [root@bduh... | ] [TeamViewer] || @ [root@bduh... || [@ [root@bduh... | [ [root@iono... |

@ [Ganglia:: b... |

root@bduhp... | @ root@bduhp... || @ Wipro's job ..

el
J ol ®
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Users Detall Page

™ Applications Places System ® @ I ﬁ o) #»82°F WedSep 2,12:44AM  root

Wipro's Job Submission Portal - Mozilla Firefox

File Edit View History Bookmarks Tools Help
| [E wipro's Job Submission Portal i

ﬁ [U 172.16.150.50:8080/whpc-portal/pages/secured/admin/Users.xhtm v @] [-_-‘]v ﬂl ﬂ

/3 i i

Welcome to Wipro's HPC Portal N

| |

mp,[{o J

\P‘_w‘f/ 4 Home 2 Monitoring 2 History 2 Statistics 2 Ganglia 0 Documentation Hello,root! = & @
»  Manage Apps Overview Users » User Detalls
#~ Cluster

Index  UserName  E-mail Address  Contact Number Name Department User Role Last Login Last Logout Last Session ld

Domai
# Doman 1 root root@localhost rootroot | General Administrator | 2015-09-02 00:43:40 | 2015-09-02 00:39:37 | 6110C31226274076FFT3A5350E390B79
# Compilers 2 test test@test.com test test General User 2015-09-02 00:39:45 | 2015-09-02 00:43:31 | FBSFDGESB2CB5EATI4B3DEAFCFELIDODZD
& Applications

4 Application Execution

Add
- Other

i User
@ MNotices

[ Department

— / - 5 Cony un Java Technologies

root@bduhpc:~ | ] [TeamvViewer] || (@ Wipro's Job Sub... test@bduhpc:~

|| @ root@nodel:~ | @ root@bduhpc:~ || ] Sponsored ses... | ] TeamViewer - ... | [ @ | R
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Statstics Module Users Wise

‘®
L]

o

By Users
All Clusters
Select Users

Fort Night
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4

4

4

4

Welcome to Wipro's HPC
Portal

# Home 2 Monitoring @ History 2 Statistics 2 Ganglia

Total No. Of Jobs By Users

Export Plot As Image

B portal
B ot
B test
B

B r=n

B rsrz
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Ganglia

18

A ganglia is the tool that provides the various information regarding the status of the
Cluster. This information can be accessed through a web browser. The below IP
address provide the access to this Monitoring tool.

This monitor gathers various metrics such as CPU load, free memory, disk usage,
etc. These metrics are sent through the private cluster network and are used by the
frontend n to generate the date in a graphical manner

In addition to metric parameters, a heartbeat message from each n is collected by the
Ganglia. When certain number of heartbeats from any n is missed, this web page will
declare it "dead".

Link to access :http://172.16.150.50/ganglia

For individual hosts, you can see the details of following values:

Bytes in 5) cpu_system 9) proc_run
Bytes out 6) cpu_user 10) proc_total
cpu_idle 7) disk_free 11) swp_ free

Cpu_nice 8) packets in
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Grid Structure

EJ7 681 669 751 x|
«% Applications Places System BN & o |

)

mm

; £584 °F Sat Aug 29, 1:33 PM
Ganglia:: bduhpc Cluster Report - Mozilla Firefox =
File Edit View History Bookmarks Tools Help

| £ Welcome to CentOS Ganglia:: bduhpc Cluster Rep... 3 | €¢
€@ @ 1721615050
bduhpc Cluster Report for Sat, 29 Aug 2015 13:31:29 +0530 Get Fresh Data
Last  hour  2hr 4hr day week month  year orfrom| Zzlto | |38l Go Clear Physical View
Metric load_one ~ Sorted ding descending | byname
Grid > bduhpe > | --Choose a Node | < | Show only nodes matching | | Fiter . Maxgraphs to show | all <
Overview of bduhpc @ 2015-08-29 13:31
CPUs Total: 220 Grid Memory last hour
Hosts up: 1 6rid Load last hour 800 6
Hosts down: 0 ¢ 109,
600 6
] 200 | w 5006
Current Load Avg (15, 5, 1m): g £ 4606
68%, 37%, 1% P m 306
oo > -] 160 | 200 G I
Avg Utilization (last hour): 3 160 G |

o

140
O 1-min  Now: 3.9
M Nodes  Now: 11.0
B CPUs  Now:220.0
M Procs Now: 2.0

g 0.0
Avg: 17.36  Max: 2
Avg: 756,  Max: 1
vg: 0.0 ;0.0
i Avg: 474, 7 Max: 754.
Utilization heatmap 9 G Max: 754.9%

Grid CPU last hour

100
|
s0 |
& Grid Network last hour
g L 70 nt
v
S P 600 N
I g Seon
20 < 400n
g 3e0m
12:40 13:20 S 2e0M
WUser MNow: 0.2 Max: 65.4% 100 0
0 Nice Now: O.0% Max: 0.0% 0
W Systen Now: 0.2% Max: 36.0% ¥ > : ;
@ Wait  HNow: G.2% Hax: 1.2% 12140 138 228,
mStesl Now: O.6% Max: O.0% B In  Now: 2.0M Min: 1.2M Avg:279.7M Max:605.4M
D ldle Mow: 99.3% Max: 99,54 Bout MNow: 7.3M Min: 5.8M Avg:286.1M Max:608.5M
@ [test@bduhpc:~] 3 [root@bduhpc:~] [TeamViewer] @ [root@bduhpc:/opt] & root@bduhpc:/etc/q... root@ionodel:/stora...

ed A "o "EF
Grid Structure :

1. Total CPU/Cores
ii.  Total Hosts Up

11.  Total Hosts Down

i e
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Graphical Statistics of Nodes

Places

«™ Applications System

= KR

bduhpc Cluster R

& &)

%84 °F Sat Aug 29, 1:35 PM

File Edit View History Bookmarks Tools Help

] Welcome to CentOS b4 "[i;: Ganglia:: bduhpc Cluster Rep... 3¢ | =&
€ [@ 172.16.150.50/ganglia/ -
12:40 12:50 13: 00 13:10 13:20 13:30
B bduhpc.bdu.ac.in [l nodel [0 node? [Enodel® @ node3 [ noded @ node5 M nodeé W node?7 [ noded
W noded
Avg Total: 18.24 Current Total: .55
Avg Average: 1.52 Current Average: 0,05
Show Hosts Scaled:  Auto | Same | None  |bduhpc load_one last hour sorted by name | Size Columns (0 = metric + reports)
ki bckaac in el e a3
bduhpc nodel node? node3
. .
1.0 20 20 20
0.5 10 1a 10
+ Q Q 04
12:40 13: 00 13:20 12:40 13: 00 13:20 12:40 13: 00 13:20 12:40 13: 00 13:20
fa— fra fa— roxteT
noded nodes nodet node7
. .
20 20 20 20
10 10 10 10
01 Q Q 01
12:40 13: 00 13:20 12:40 13: 00 13:20 12:40 13: 00 13:20 12:40 13: 00 13:20
p— noe e
node8 noded nodel@
20
20 20
10 10 43
g g 04
12:40 13: 00 13:20 12:40 13: 00 13:20 12:40 13: 00 13:20

[>]

a

[test@bduhpc: ~] ] [root@bduhpc: ~] Il

| [TeamViewer]

|[ [ [root@bduhpc:/opt]

] root@bduhpc:/etc/g... ] root@ionodel:/stora... ]@ Ganglia:: bduhpe Clu...| | @

E‘,[q
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How to log a call with Wipro
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* Log a call with Wipro on below mail ID:

upamanyu.ghosh@wipro.com
or

hpc-support@wipro.com
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Questions..?
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WIPRO

Applying Thought




Tejas Deshpande

‘VIPRO HPC Engineer

Applying Thought

hpc-support@wipro.com
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