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Hardware Qty Purpose
item

8 core CPU ,64Gb Ram 100 Gb hdd 1 Server

8 core CPU, 16 Gb Ram , 40 Gb hdd 4 client

2NIC: 2 connection

One for connecting server to client Link

Other one for Internet access
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Software Version ‘
‘ CentOS Installation DVD and Repositories 8.2 ‘
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Software Version ‘

BIOS for Head and Compute Node ESXi 6.0.6 patch 3620759
Firmware for Head and Compute Nodes 11
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High Speed Network Interface —
Internet Network Interface
BMC Network Interface

-....High Speed Network....

Head Node ‘ ‘ ‘ ‘

Service Management System Compute Node 1 Compute Node2 Nodes .... Compute Node X
(SMS/Master)

Ethl Eth0

Internet
...... TCP Network....
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BIOS > Advanced window & check “Ethernet Connection Device MAC” address
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. BIOS/CPU Setting ~ Status

Hyper-Threading [ALL] Enable
Execute Disable Bit Enable
Enable Intel(R) TXT Disable
VMX Enable
Enable SMX Disable
Hardware Prefetcher Enable
Adjacent Cache Prefetch Enable
DCU Streamer Prefetcher Enable
DCU IP Prefetcher Enable
LLC Prefetch Disable

bty Jle sl w00 )8 aSed Goyb 5l ot Dgr sl SVL Caglgl Cl yog anas Jld pla

PXE @w l.~ 6‘ 4\.....,5:> LgL:Ls o)f 6‘)-3 BIOS I CPU qu.u)i..‘ )“ ‘_,’JL..A O-Y JS‘A‘."

BIOS/PXE Support Status ‘
Network Stack Enable
Ipv4 PXE Support Enable
Ipv4 HTTP Support Enable
Ipve PXE Support Enable
Ipv6 HTTP Support Enable
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BIOS/FIXED BOOT ORDER Priorities for Compute Nodes

Boot Option #1 [Network:UEFI: Slot Port0 HTTP IPv4 Intel(R) Ethernet Connection
X722 for 10GBASE-T]

Boot Option #2 [Hard Disk:CentOS]

Boot Option #3 [CD/DVD]

Boot Option #4 [USB]

@ (S 0590 ol 45 ooy pulas Head Node (SMS) \Le slp zumme Sgr jgimws a5 ol oY
Sy iy aebp 5l gl Ages 13 Jea Jlie lgie 4 0)lo (BOS) Ll Jole pn &slalely g cual oz

2wl CD / DVD g 51 BOS o

Ol oS p Jele pacw ceal gl el adgl Slondais :V-F Jgux

BIOS/FIXED BOOT ORDER Priorities for Head Node ‘

Boot Option #1 VMWARE- Data Store / [CD/DVD]

Boot Option #2 [Hard Disk:CentOS]

Boot Option #3 [Network:UEFI: Slot Port0 HTTP IPv4 Intel(R) Ethernet
Connection X722 for I0GBASE-T]

Boot Option #4 [USB]
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Internal Subnet (Ethenret) 192.168.20.254
Internal Netmask (Ethernet) 255.255.255.0
e
Internal IP Address (Ethernet) 192.168.20.54
Internal Network Device (Ethernet) Ens160
External Network Device (Ethernet) Ens192
Comweneee
Hostname c[1-4]
Internal IP Address (Ethernet) 192.168.20.[1-4]
Internal Network Device (Ethernet) EthO

oy



OPENHPC LS)L‘*’ ooLs.;: Ja..?m ).,..’.Mo ﬁol.}i.o A-¥f Jsd.?

Environment Variable/

Description/clxws ¢

Example Value/ Jtw o960 jluio

(e bz (s o

${sms name} SMS Host Hostname HPC-SMS
${sms_ip} SMS Host Internal IP Address 192.168.20.254
SMS Host Internal Ethernet Ens160
Interface- enp61s0f0

${sms_eth_internal}

${eth_provision} SMS Host Provisioning Interface for Compute Ens160
Nodes
${internal_netmask} SMS Host Internal Network Subnet Netmask 255.255.0.0
255.255.0.0

${ntp_server}
${bmc_username}
${bmc_password}

${num_computes}

Assigned NTP Server Nametime.stdtime.gov.tw
BMC User Name for IPMI Tool-bmc_admin
BMC User Password for IPMI Tool-bmc_password

Compute Nodes Total Number

3.asia.pool.ntp.org
Bmc-C1
bmc-C1-pass

4compue nodes

Compute Nodes IP Address-192.168.81.[101-104]

${c_ip[0]}, ${c_ip[1]}, .. 192.168.20.[1 -4]

${c_ip[n]} 192.168.20.1, ...,
192.168.20.4

${c_bmc[0]}, ${c_bmc[1]}, ... Compute Nodes BMC IP Address- 192.168.20.[1 -4]

${c_bmc[n]} 192.168.100.[101-104] 192.168.20.1, ...,
192.168.20.4

--hwaddr=00:0c:29:€3:70:ce
--hwaddr=00:0c:29:4e:98:cc
--hwaddr=00:0c:29:3d:26:b8
--hwaddr=00:0c:29:3f:59:07

${c_mac[0]}, ${c_mac[1]}, ...
${c_mac[n]}

Compute Nodes MAC Address-
a8:1e:84:¢3:99:99

${c_name[0]},${c_name[1]},
... ${c_name[n]}

${compute_regex}

Compute Nodes Host Name cl-c4
cn01, cn02, cn03, cn04
Compute Node Name Regex Matching - cn[01-04] coml ... com4

${compute_prefix} Prefix for Compute Node Names coml ... com4

Cn com [1-4]
${sms_ipoib} SMS Host IPolB Address N/A
192.168.100.1
${ipoib_network} SMS Host IPolB Subnet Netmask-255.255.0.0 N/A
${c_ipoib[0]}, ${c_ipoib[1]}, Compute Nodes IPolB Address N/A
..${c_ipoib[n]} 192.168.100.[101-104]
${kargs} Kernel Boot Arguments- net.ifnames=1 -

${nagios_web_password} Nagios Web Access Password-nagios_password Due to security issues, it is not

presented in the report (N/A)
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OPENHPC 4iig gl ofy g i F—F—F

RGN R, T CJL’ ool e shiae ghlese slrog adsl guis 0,800 Slasin
Initial Cluster Nodes: Master & Compute asss sla 0,5 adgl (gan o, Sw ) =¥ Jgax

Machine Description

Master Hostname: master vcpu: 16 Memory: 16 G Disk: 100G
ens160: private(internal) network 192.168.20.254
ens192: public network 172.16.14.235

Computel Hostname: c1 vcpu: 2 Memory: 2G Disk: 10G
ens160: private network 192.168.20.1
MAC: 00:0c:29:e3:70:ce

Compute2 Hostname: c2 vcpu: 2 Memory: 2G Disk: 10G
ens160: private network 192.168.20.2
MAC: 00:0c:29:4e:98:cc

Compute3 Hostname: ¢3 vcpu: 2 Memory: 2G Disk: 10G
ens160: private network 192.168.20.1
MAC: 00:0c:29:3d:26:b8

Compute4 Hostname: c4 vcpu: 2 Memory: 2G Disk: 10G
ens160: private network 192.168.20.2
MAC: 00:0c:29:3f:59:07

Service olos comto p afyl Job s uai F—F—F—\

Management System (SMS)
Slkes pius 3l ol; b ceai 5l (g Sy Solone 3y b 9 i) el Sl g s 08 50
98 oo 1,2l OPENHPC aigs lama 10 (SMS) Gloas oy i Glgie 4045 o,ls (BOS) wly
5L g 08,8 coas aSlis b g, ISO Image DVD CentOS8.2 5, L 511, BOS iy o Lo
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oS o data store-vmware s bl b =k ool 5o &8ly 0 0uniS ooliiuwl ol coai i 3l 9 SO

090 cuas MASEEr LSMS e L oyl uiile (59, » 1,CENTOS8.2

(%) 172.16.8.194 - vSphere Client.

Eile Edit View Inventery Administration Plug-ins Help.
B Bl @ tome b g Iventory b Inventory
) @B e R e R

B O 172168154
@ [EE]

TSI Resource Allocation " Performance | Events | Console | Permissions

General Resources

Guest O5: CentQS 4/5/8/7 (54-bit) Consumed Host CPU: 84 MHz
VM Version: u Consumed Host Memory: 7883.00 MB
CPU: 16 vCPU Active Guest Memory: 0.00 MB
Memory; 16384MB

Memory Overhead:

Refiesh Storage Usage

Provisioned Storage:

116.17 GB

VMnare Tools: @ Running (Guest managed) Not-shared Storage: 16.17 GB
TP Addresses: 192.168.20.254 View all Used Storage: 16.17 GB
Storage o [ Drive Type Capadty
DS Name: Iocalhast.localdomain B datastort Non-5 2025068 38
State: Powered an < >
Hast: localhost.lacaldomain
Active Tasks: ool Trpe
vSphere HA Protecton: (@ Nfa 1 £ Intemet Standard port grovp
& Seloca Standard port group.
Commands

Shut Down Guest
[0 suspend

) Restart Guest
{5 EditSettings

(8 Open Console

Recent Tasks

Name, Target or Status contains: Clear %

Installing CentOS8.2-GUI on vMware/vSphere Machine named SMS

Head node: ) SMS .l ,CentOS8.2-GUI  Lle i 3l ol) g coas :F-F IS

(master

SaeS b 1y (ol a Jlasl cga) (> g (3o aslis &5 g0 Slaadas ol sl o8 gl jo o

ool 00 0010 ioles pj JK& 10 45 weoged pdati wgl 4 owyiws g DAICh o NMtUT 4o
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# IP configuration using “nmtui” command based or graphical way
## Network Manager —TUI for Ethernet Cards Configuration & IP Allocation
$ root login
#nmtui

#yum install iputils

ot@localhost:~ - X

3 M5 oot locadomain - oo

Fle View W

phz@localhost-/home/phz z@localhost-Mhome/phz

Ethernet 1
ens192

Bridge
virbre

NetworkManager TUI (—

Activate a connection
Set system hostname

Quit

oy



(B 5 on locahhostlocaldomain - 0

’ File Vien W

1H)8BARE
tiities ()

Edit Connection }

Profile na
Device

= ETHERNET
Cloned MAC address
NTU

Disabled
= IPv4 CONFIGURATION| Automatic
Addresses| Link-Local
Gateway
DNS servers| Shared
Search domains

Routing (No custom routes) <Edit...>
ver use this network for default route
nore automatically obtained routes
nore automatically obtained DNS parameters

| (@ M enlocalhostlocaldomain
| Fe ver W
B8

phz@localhost:/home/phz

Edit Connection

Profile name
Device

= ETHERNET

= IPv4 CONFIGURATION <Manual>
Addresses §

Gateway
DNS servers

earch domains <Add...>

Routing (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ 1 Ignore automatically obtained routes
[ 1 Ignore automatically obtained DNS parameters

(B M5 on locabostlocakdomain - 0

{ Fie View W

Edit Connection |

= IPv4 CONFIGIRATION anual>
addresses ETNENTNEN <*toie
<Ad

d...>

ey RN
DS servers <Add...>
Search dossins <Add...>

Routing (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ 1 Ignore automatically obtained routes
[ 1 Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= IPv6 CONFIGURATION| Automatic

Automatic (DHCP-only)
Link-Local

Manual

(2 95 cnlochos locakdoman

Fie Yier W
L]

i)

{ Edit Connection

<Add...>
Search domains <Add...>

ng (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ ] Ignore automatically obtained routes
[ 1 Ignore automatically obtained DNS parameters

IP configuration /e o,5 > )l> ¢ Jols aSlis o,I5 g0 wladas
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(BOS) a1l Jols pisusws i F—

Service Management System \Ljyw ol |, ab e b Base Jule g sbx! 5l ax
S pelas (SMS)

resolvable 5 _.,, 1, olulxe slae 5 5 Service Management System (SMS) ;L e locu!

Sl sla o 5 sla ol g la SMS w05 5929 e Sledol 3100405 0l |y o & jgum sl (04

Dges 48Lol /RTC/NOSES Wiy o 1, [P w0l

Login to Server to install the system
[sms]# ssh root@ 192.168.20.254
Prepare to install
# Edit hosts file : Add SMS and Compute Node Host Names and IP Address Information in
/etc/hosts
[sms]# vi /etc/hosts
192.168.20.1 sms or master
192.168.20.1 c1
192.168.20.2 c2
192.168.20.3 c3
192.168.20.4 c4
Or you may use echo in Centos8.2
[sms]# echo ${sms_ip}${sms_name}>>/etc/hosts
[sms]# echo 192.168.20.254 master>>/etc/hosts
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calhost.localdomain localhostd localhostd.localdomaind

ost localhost.localdomain localhosté loc 05 localdomainé

Lg)‘du‘ o|) 9w Sy l o)f d.,Jﬁ‘ C;)‘L.a oolol :#-f JS..»

DHCP 4y US55 covi slowmgm 51 il o 4 5k sl 4o Slamag o 5 00litl (sl
O Sgdume pAe (gl CBg0 yobo 4 1 SMS ybiae Jlg 6 3 .ol 0 SMS Ly s TFTP gHTTP
Sl 1y Jlgnl Wb oz baome @b 5l 00 (o0 J 2 Al sla 05 5l Laiyo (slo g

f\,....S Jls °m9r\>*b“w‘ Q)‘s.o

#Disable and Stop Firewall Services on SMS host
[sms]# systemctl disable firewalld

[sms]# systemctl stop firewalld




SMS/Head o 5 13 OPENHPC slgiid gaols /1321 g lwil oy g uad  F—O—1
oslg> SMS - Lie .0 OPENHPC Lo oot 9 coms 0 g4, « BOS (g5lail ol g el 5
Services Management (SMS) cleas <o pas gt Hbime olexe 4 Head Node L. 0,8
reSOUrCe ) slis o pow (PrOVISIONING SEIVICES) ooy 45l 10 9 90,5 o (53lw coly System
abgd 4o ol 0,5 SMS L S oo i slinl Jadpo slo anlip g Lpwu g plo g (Management
slee 5 Lo ol I (Stateless environment) coxsg s Lo § 342 anly= OPENHPC Cluster
59 Sln ) i Slo) 5970 ez 5 s3I0l ol g el S (olodl o ) S 0ST oo ool 8 (Slewlors

ese lzWOEL YUM s

#Update System
[sms]# yum -y update

[sms]# yum -y install wget

(Local A0 OPENHPC (0 s jlbif ol g euai  F—O—1—)

OPENHPC Repository)
WDg>ge i dowe cncd 4 BRI AN OPENHPC O 5l eslawl el o3Y ¢ g9, (gl

OPENHPC (550 oy (ol j9ym 5 450 coti (qw s a1 5l 9)90 (nl o5 Sl az g bl JUsd
5 Al 2B Jlail as (6o)lse jo ol e &gea OPENHPC 35 slul ¢ &g cpl e 0 b
Jols a5 sas o )3 Lasl o 1, ohpe-release package ;i ! ais OPENHPC .« coul s
Gl 00 oadlie 3 0 a5 e .ol (g3l (35 (g8 Jlad g el g atas Ll g1 GPG (slaals

a5 o 5Lz OPENHPC cols s, 5l Losiies 1, package ohpe-release ous of;7 aies coas
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## Enable OpenHPC repository for local use

#Installation Repository of OPENHPC

[sms]# yum -y install
http://repos.OPENHPC.community/OPENHPC/2/CentOS_8/x86_64/ohpc-release-2-
1.e18.x86_64.rpm

Es| Deploying the Solution- Op [ Can't reach this page B Index of /dist/2.0 X+ v - X
= O m repos.openhpc.community/dist/2.0/ hxd = 71 »
openhpc.community | GitHub | Mailing List | System Registry
Name Last modified Size Description
a Parent Directory -
2 OpenHPC-2.0 CentOS 8 aarch64 tar 2020-10-06 22:29 2.5G
20 2020-10-06 22:33 6.5G
i dtar 2020-10-06 22:31 6.7G
enHPC-2.0 Leap 15.aarch64.tar 2020-10-06 22:24 1.9G
£ OpenHPC-2.0.Leap 15.srctar 2020-10-06 22:28 6.5G
H Leap 15x86 64tar 2020-10-06 22:26 5.3G
@ OpenHPC-2.0.md5s 2020-10-06 22:42 389
£ root@localhost - X

Enable OpenHPC repository for local use/ ¢,ails slp oo 350 (oges Jd :V-F IS

1y



http://repos.openhpc.community/OPENHPC/2/CentOS_8/x86_64/ohpc-release-2-1.el8.x86_64.rpm
http://repos.openhpc.community/OPENHPC/2/CentOS_8/x86_64/ohpc-release-2-1.el8.x86_64.rpm

Y slo (Siwly Juad g J> jskate 4 SMS bius uixen OpenHPC package (5w » ogde

oy Sl o3Y Ll £entOS 8.2 4l .o ls distro baseOS o lustiwl yjbe 4 oy 4 5L

Gk 5l T eb 4 45" el EPEL 4 PowerTools [Extras Appstream BaseOS ;b 4
AL ywd ,OMITTOrS

«CentOS-8 - Base 8.1.1911 (e.g. http://mirror.centos.org/centos-8/8/)
*EPEL 8 (e.g. http://download.fedoraproject.org/pub/epel/8/ )

O a4 &G opl 0gd o Jls Ohpe-release package cwai jame 4 EPEL  sgee 350

20 0gd ool 5l o8 i ek g ol K 098 oo Jo CENEOS L a5 CentOS Extras

w0 wlg o Lol ¢ sl Jlad pué o sl coai G 4o Jgone 5ol 4 CENtOS PowerTools ;e ¢ Jilas

gl Jad sz

[sms]# yum install dnf-plugins-core

[sms]# yum config-manager --set-enabled PowerTools

Sgwd 5l ool b oS s 151 p5Y (sl dias ol (oo « OPENHPC (55 5lasl ol 51 e

#Add provisioning services on master node
# Install OPENHPC Base Packages

[sms]# yum -y install ohpc-base

1y


http://mirror.centos.org/centos-8/8/
http://download.fedoraproject.org/pub/epel/8/

(Narewulf ) louwg sw ouidd 11 s ilifofy g i F—B—\—Y
13 . ol soxite Sl gy 0imo a8l @ 5L « OPENHPC  Laowe (6030 wbiie <olsld sl sl

MMLS‘).’w‘od..u.s‘5>|).|aoJ.A.CEQ‘M9)@Ln)6%“ujb‘u@swﬁm‘WLSM)X,_J Lg‘).:

Jolis Warewulf o (] 0gde 0 )5 colaiul il gy Warewulf OPENHPC ¢l»
o w).)duo (_SLQ Cewla a SMS oA LS)LM: OQLQ] 39y )‘ o‘jﬁdd LSLQ od.;5).: ud; ¢)‘3 6‘)9 Lgo).il.o.c
;o ooliiul (gl,s User credentials) , IS sle 4l lael x565 sl ol 51 (SO ol ol 00 @095 & ygus

> a e User credentials  sla,Luel 10,5 s)lg slp ol 00 guj95 &g (Slwlne slo 0,5

fewled (oo Jlosl ]y 25 0)lge ¢ 00l w0565

#Add provisioning services on master node
#Install OPENHPC Warewulf Packages

[sms]# yum -y install ohpc-warewulf

# Complete basic Warewulf setup for master node
# Configure Warewulf provisioning to use desired internal interface
[sms]# perl -pi -e "s/device = ethl/device = ${sms_eth_internal}/"

letc/warewulf/provision.conf

# Enable internal interface for provisioning

[sms]# ip link set dev ${sms_eth_internal} up

[sms]# ip address add ${sms_ip}/${internal_netmask} broadcast + dev
${sms_eth_internal}

# Restart/enable relevant services to support provisioning
[sms]# systemctl enable httpd.service

[sms]# systemctl restart httpd

¢



[sms]# systemctl enable dhcpd.service

[sms]# systemctl enable tftp

[sms]# systemctl restart tftp

Oliae 4 @555 (8lp oaiiS A 59 5l ol (sla 0dig (53,5 0,1y okl Jals Warewulf pi..
Qo)f o)\5 LQ‘)'.’ Lol o)f dcwle L;‘).g Lg).g)lf Sl &9 6L‘° ui’9) )‘| é.. O.l‘ ] 03 Co e LQLQ

A.»..:Loa JLo.C‘ ‘) ).:) 0)‘5.4 Sl ‘a)Ys o..bs).:)., LS"""'A Gbuy Lg).»)ls ULC)LB‘

Import Files from SMS host to Compute Node Image (Warewulf Database) —p19
[sms]# wwsh file import /etc/passwd

[sms]# wwsh file import /etc/group

[sms]# wwsh file import /etc/shadow

[sms]# wwsh file import /etc/munge/munge.key

(NTP) 4 yloj JSig ot g pw (S il 01y g enii  F—O—\—Y

abgs 09 oo odliel NTP clons 90 5l oy (g3lo plfon (gl oS el po (IS sk

SMS lss ;0 E,NTP Gla gy b b g o)l 5l Sales cels 4 55050 b 5,5 sl HPC
» ans{ntpservery ol 5,0 L SMS L ;0 NTP Glaas 50,5 Jbd sl oS Jled g audais
¢ (095 oo Sunlen "server 3.asia.pool.ntp.org” g b oldli> Coxdee 4 azg b ol J

el Hlod g 2igd Hloyed SMS b b asly oo Slawle o 0,5 plo .l 3lail ol BB 15 0)l9e
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ol oo oolizl 5 Jedlygiws ISMS bpe ;o NTP Gleas 40,5 Jlad g pudais gl aisS Laa> |

Dgd oo oolizwlChrony 5INTP > 4 Centos8.2 sz asus ;o

# Enable and Setup NTP Service

Edit Time Server configuration add servername : 3.asia.pool.ntp.org
[sms]# systemctl enable chronyd.service

[sms]# echo "server ${ntp_server}" >> [etc/chrony.conf

[sms]#echo "'server 3.asia.pool.ntp.org™ >> /etc/ntp.conf
[sms]# systemctl restart chronyd

------- Set server Time Zone ------------
#timedatectl set-timezone Asia/Tehran

Resource ) b e Lamo polio o puto (5ililoly g i F—0—\—F
(Management Environment

Jarw Sl 2 gied IS e eal)d 0ol 158 ol Cu e sl goaxe sla a5 OpenHPC
cgom dl> e ys aS ail ALl axgi S e aBlol sud bl (Lol Hbiwe 4 1, SIUMM 6,15 L o
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# Install slurm server meta-package

[sms]# yum -y install ohpc-slurm-server

# Use ohpc-provided file for starting SLURM configuration

[sms]# cp /letc/slurm/slurm.conf.ohpc /etc/slurm/slurm.conf

# ldentify resource manager hostname on master host

[sms]# perl -pi -e "s/ControlMachine=\S+/ControlMachine=${sms_name}/"
[etc/slurm/slurm.conf

[sms]# perl -pi -e "'s/ControlMachine=\S+/ControlMachine=master/*'

fetc/slurm/slurm.conf

Cluster /awgs il giws i 10l 55l 0)y g weci  F—O—1—0
(ClusterShell )
Python Jeal)siws slal slp 1y 598 5 4 Lo« 5w S (ClusterShell) ClusterShell

server farms) ,, . )l )0 Gilae Oygo a4 Cawd g0 b (e Ol jgins slial gl a5 wiS oo o0l

s sICIusterShell as ol § coai sl ol oais >,k LINUX (uS9id S5 sl Lame 0 b

09"““‘" oolau! ).’)

# Install ClusterShell

[sms]# yum -y install clustershell

# Setup node definitions

[sms]# cd /etc/clustershell/groups.d

[sms]# mv local.cfg local.cfg.orig

[sms]# echo "adm: ${sms_name}" > local.cfg

[sms]# echo "compute: ${compute_prefix}[1-${num_computes}]" >> local.cfg
[sms]# echo "all: @adm,@compute” >> local.cfg

echo "adm: master" > local.cfg

1y



echo "compute: c1" >> local.cfg
echo ""compute: c2" >> local.cfg
echo ""compute: c3" >> local.cfg
echo "compute: c4" >> local.cfg

echo "all: @adm,@compute’ >> local.cfg

(Genders ) 4igs st oKut pudili J I3l 00l 01y g i F—O—\—F
solitul Adgs (Goin, S Cu e sl a5 ol Sl (gl adgs o, Sy esls oL S Genders
Slo 0,5 s asilgn b o Sl g 15l B asS oo dhogs |) adigs Sledas § b Genders.sgs o

20,5 oo ool 3 Hgiws 51 DMC 5 aulze « GENAEIS 90 lass g con gl aiS o |, aligs

# Install genders

[sms]# yum -y install genders-ohpc

# Generate a sample genders file

[sms]# echo -e "${sms_name}\tsms" > /etc/genders
[sms]# for ((i=0; i<$num_computes; i++)) ; do
echo -e "${c_name[$i]}\tcompute,bmc=${c_bmc[$i]}"
done >> /etc/genders

echo -e ""master\tsms'* > /etc/genders

echo -e "'c1 \tcompute,bmc=ens160"* /etc/genders
echo -e *'c2 \tcompute,bmc=ens160**

echo -e *'c3 \tcompute,bmc=ens160**

echo -e ""c4 \tcompute,bmc=ens160"

done >> /etc/genders

NHC: Node ) o o5 ceodow (g oyt 5 5I0 101y g i F—O—\-Y

(Health Check

TA



b ol Ll o, e yol Slosass 5 oDl oy s sl 655 INHC) 0,5 coodls oo
poe 3l g oS (A5 cedle T & jgo 1) "Ll el 0,5 Wilgs oo NHC ol 1581 cens >
b 5 reliability) Lokl colls ildl 4 Wl o NHC aS o opSsle 5 cose

WS S5 L OPENHPC (gl asg5 Lo 6l throughput)

# Install NHC on master and compute nodes

[sms]# yum -y install nhc-ohpc

[sms]# yum -y --installroot=3CHROQT install nhc-ohpc

# Register as SLURM's health check program

[sms]# echo "HealthCheckProgram=/usr/sbin/nhc" >> /etc/slurm/slurm.conf

[sms]# echo "HealthChecklInterval=300" >> /etc/slurm/slurm.conf # execute every five

minutes

(Nagios ) crladiii <1yl Il 5l 0)y g uai  F—B—\—A
406 2 4o g o yg puo 5o 4 Cenls Sl 2 Sy pgiile g 55 ol ows s 4z NaGIOS
aS jehilen .o oo &l 1) 115 Jawgl ool (i sais o OUGL! g aes oo plol ) lpws g g o
5l sl acgorme g b S gisle DABMON G ol 5 ,Uss aias (! el o a3l,l OPENHPC Lawgs
5 i lp Olg o ) Dhges Sl cwsl HPC aigs o Gilises lo a5 ol 6l o g3l
o lxe (551 oz 5 1o s (sl (sl LISl 0,5 8Lsl s SMS (Lsae (55, » NBGIOS 5550 (s S

.Q; oalau! o.,\.m:b.@.; g_s"L"“"bM Lgl.as o)f )‘

# Install nagios, nrep, and all available plugins on master host

[sms]# yum -y install --skip-broken nagios nrpe nagios-plugins-*

# Install nrpe and an example plugin into compute node image

14



[sms]# yum -y --installroot=8CHROOT install nrpe nagios-plugins-ssh

# Enable and configure Nagios NRPE daemon in compute image

[sms]# chroot $CHROQOT systemctl enable nrpe

[sms]# perl -pi -e "s/allowed_hosts=/# allowed_hosts=/" $CHROOT/etc/nagios/nrpe.cfg
[sms]# echo "nrpe : ${sms_ip} : ALLOW" >> $CHROOT/etc/hosts.allow

[sms]# echo "nrpe : ALL : DENY" >> $CHROOT /etc/hosts.allow

# Copy example Nagios config file to define a compute group and ssh check
# (note: edit as desired to add all desired compute hosts)

[sms]# cp /opt/ohpc/pub/examples/nagios/compute.cfg /etc/nagios/objects

# Register the config file with nagios

[sms]# echo "cfg_file=/etc/nagios/objects/compute.cfg” >> /etc/nagios/nagios.cfg

# Update location of mail binary for alert commands

[sms]# perl -pi -e s/ /binVmail/ VusrVbinVVmailx/g" /etc/nagios/objects/commands.cfg
# Update email address of contact for alerts

[sms]# perl -pi -e "s/nagios\@Ilocalhost/root\@${sms_name}/"
/etc/nagios/objects/contacts.cfg

[sms]# perl -pi -e "*s/nagios\@localhost/root\@master/**

/etc/nagios/objects/contacts.cfg

# Add check_ssh command for remote hosts

[sms]# echo command[check_ssh]=/usr/lib64/nagios/plugins/check_ssh localhost
$CHROOT/etc/nagios/nrpe.cfg

# define password for nagiosadmin to be able to connect to web interface

[sms]# htpasswd -bc /etc/nagios/passwd nagiosadmin ${nagios_web_password}

[sms]# htpasswd -bc /etc/nagios/passwd nagiosadmin phz

# Enable Nagios on master, and configure




[sms]# systemctl enable nagios
[sms]# systemctl start nagios
# Update permissions on ping command to allow nagios user to execute

[sms]# chmod u+s "which ping

NOTE: We need to add new nodes to the defults node of Nagios file as below
vi /opt/ohpc/pub/examples/nagios/compute.cfg

hostgroup_name compute

alias compute nodes

members c1,c2,c3,c4
}

define host {
use linux-server
host_name c1

}

define host {
use linux-server
host_name c2

}

define host {

use linux-server

host_name c3

}

define host {
use linux-server
host_name c4

¥
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APACHE HTTP SERVER
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This page is used to test the proper operation of the Apache HTTP server after it has been installed. If you can read this
page it means that this site is working properly. This server is powered by CentOS.
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#Install Ganglia Monitor OPENHPC : change <sms> to master and gridname to RICEST

[sms]# yum -y install ohpc-ganglia

[sms]# yum -y --installroot=8CHROQOT install ganglia-gmond-ohpc

[sms]# cp /opt/ohpc/pub/examples/ganglia/gmond.conf /etc/ganglia/gmond.conf # perl -pi
-e "'s/<sms>/master/" /etc/ganglia/gmond.conf

[sms]# cp /etc/ganglia/gmond.conf $CHROOT/etc/ganglia/gmond.conf # echo "gridname
RICEST.." >> /etc/ganglia/gmetad.conf

[sms]# systemctl enable gmond # systemctl enable gmetad # systemctl start gmond

[sms]# systemctl start gmetad

[sms]# chroot $CHROOT systemctl enable gmond # systemctl try-restart httpd

#Install Ganglia meta-package on master
[sms]# yum -y install ohpc-ganglia
#Install Ganglia compute node daemon

[sms]# yum -y --installroot=8CHROQOT install ganglia-gmond-ohpc

#Use example configuration script to enable unicast receiver on master host
[sms]# cp /opt/ohpc/pub/examples/ganglia/gmond.conf /etc/ganglia/gmond.conf
[sms]# perl -pi -e "s/<sms>/${sms_name}/" /etc/ganglia/gmond.conf

#Add configuration to compute image and provide gridname
[sms]# cp /etc/ganglia/gmond.conf $SCHROOT/etc/ganglia/gmond.conf
[sms]# echo "gridname MySite" >> /etc/ganglia/gmetad.conf

#Start and enable Ganglia services
[sms]# systemctl enable gmond
[sms]# systemctl enable gmetad [sms]# systemctl start gmond

[sms]# systemctl start gmetad [sms]# chroot SCHROOT systemctl enable gmond

#Restart web server

[sms]# systemctl try-restart httpd
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# Build initial BOS image: Define Image Based chroot Location on SMS host
# Define chroot location
[sms]# export CHROOT=/opt/ohpc/admin/images/centos8.2
# Build initial chroot image
[sms]# wwmkchroot -v centos-8 SCHROOT
# Enable OpenHPC and EPEL repos inside chroot
[sms]# dnf -y --installroot $CHROOT install epel-release
[sms]# cp -p /etc/yum.repos.d/OpenHPC*.repo $CHROOT/etc/yum.repos.d
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#Install HPC Base Package for Compute Node
[sms]# yum -y --installroot=3CHROOT install ohpc-base-compute
# Copy SMS DNS Config File to Compute Node
[sms]# cp -p /etc/resolv.conf SCHROOT /etc/resolv.conf
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#copy credential files into SCHROOT to ensure consistent uid/gids for slurm/munge at
# install. Note that these will be synchronized with future updates via the provisioning system.
[sms]# cp /etc/passwd /etc/group SCHROOT/etc
# Add Slurm client support meta-package and enable munge
[sms]# yum -y --installroot=3CHROOQOT install ohpc-slurm-client
[sms]# chroot $CHROQT systemctl enable munge

# Register Slurm server with computes (using "configless" option)

[sms]# echo SLURMD_OPTIONS="--conf-server ${sms_ip}" >
$CHROOT/etc/sysconfig/slurmd
[sms]# echo SLURMD_OPTIONS=""--conf-server 192.168.20.254" >

$CHROOT/etc/sysconfig/slurmd

# Add Network Time Protocol (NTP) support

[sms]# yum -y --installroot=3CHROQOT install chrony

# Identify master host as local NTP server

[sms]# echo "server ${sms_ip}" >> SCHROOT/etc/chrony.conf

[sms]# echo *"server 192.168.20.254"" >> $CHROOT /etc/chrony.conf
# Add kernel drivers (matching kernel version on SMS node)

[sms]# yum -y --installroot=3CHROOQOT install kernel-"uname -r’
[sms]# yum -y --installroot=$CHROOQOT install

# Include modules user environment

[sms]# yum -y --installroot=$CHROQT install Imod-ohpc
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# Initialize warewulf database and ssh_keys
[sms]# wwinit database
[sms]# wwinit ssh_keys

# Add NFS client mounts of /home and /opt/ohpc/pub to base image

[sms]# echo "${sms_ip}:/home /home nfs nfsvers=3,nodev,nosuid 0 0" >> $CHROOT/etc/fstab
[sms]# echo “192.168.20.254:/home /home nfs nfsvers=3,nodev,nosuid 0 0”7 >>
$CHROQOT/etc/fstab

[sms]# echo "${sms_ip}:/opt/ohpc/pub /opt/ohpc/pub nfs nfsvers=3,nodev 0 0" >>
$CHROOT /etc/fstab

[sms]# echo “192.168.20.254:/opt/ohpc/pub /opt/ohpc/pub nfs nfsvers=3,nodev 0 0” >>
$CHROQOT/etc/fstab

# Export /nhome and OpenHPC public packages from master server

[sms]# echo "/home *(rw,no_subtree_check,fsid=10,no_root_squash)™ >> /etc/exports

[sms]# echo "/opt/ohpc/pub *(ro,no_subtree_check,fsid=11)" >> /etc/exports

[sms]# exportfs -a

[sms]# systemctl restart nfs-server

[sms]# systemctl enable nfs-server
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# Add PBS Professional client support for Compute Node Image

[sms]# yum -y --installroot=8CHROOQOT install pbspro-execution-ohpc

[sms]# perl -pi -e "s/IPBS_SERVER=\S+/PBS_SERVER=${sms_name}/"
$CHROOT/etc/pbs.conf

[sms]# echo "PBS_LEAF_NAME=${sms_name}" >> /etc/pbs.conf

[sms]# chroot SCHROQOT opt/pbs/libexec/pbs_habitat

[sms]# perl -pi -e "s/\$clienthost ~ \S+/\$clienthost ${sms_name}/"
$CHROOT /var/spool/pbs/mom_priv/config

[sms]# echo "\$usecp *:/home /home"™ >> $CHROOT/var/spool/pbs/mom_priv/config

[sms]# chroot $CHROOQOT systemctl enable pbs

# Add Network Time Protocol (NTP) support to Compute Node Image
[sms]# yum -y --installroot=$CHROQT install ntp

# Add kernel drivers to Compute Node Image
[sms]# yum -y --installroot=$CHROQOT install kernel

# Include modules user environment in Compute Node Image

[sms]# yum -y --installroot=$CHROQT install Imod-ohpc
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# (Optional) Include drivers from kernel updates; needed if enabling additional kernel modules
on computes

[sms]# export WW_CONF=/etc/warewulf/bootstrap.conf

[sms]# echo "drivers += updates/kernel/" >> $WW_CONF

# Build bootstrap image

[sms]# wwbootstrap “uname -r*
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[sms]# wwvnfs --chroot SCHROOT
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#Register nodes for provisioning
# Set provisioning interface as the default networking device
[sms]# echo "GATEWAYDEV=${eth_provision}" > /tmp/network.$$
[sms]# wwsh -y file import /tmp/network.$$ --name network
[sms]# wwsh -y file set network --path /etc/sysconfig/network --mode=0644 --uid=0
# Add nodes to Warewulf data store
[sms]# for ((i=0; i<$num_computes; i++)) ; do
wwsh -y node new ${c name[i]} --ipaddr=%{c ip[i]} --hwaddr=${c_mac][i]} -D
${eth_provision}
done
echo "GATEWAYDEV=ens160" > /tmp/network.$$
wwsh -y file import /tmp/network.$$ --name network
wwsh -y file set network --path /etc/sysconfig/network --mode=0644 --uid=0
wwsh node list
wwsh node set cl --netdev=eth0 --ip=192.168.20.1 --netmask=255.255.255.0  --
gateway=192.168.20.254

Is /opt/ohpc/admin/images/centos8.2

wwsh node new c1 --netdev=eth0 --hwaddr=00:0c:29:e3:70:ce
wwsh node new c2 --netdev=eth0 --hwaddr=00:0c:29:4¢:98:cc
wwsh node new c3 --netdev=eth0 --hwaddr=00:0c:29:3d:26:b8
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wwsh node new c4 --netdev=eth0 --hwaddr=00:0c:29:3f:59:07

wwsh node set cl --netdev=eth0 --ip=192.168.20.1 --netmask=255.255.255.0

gateway=192.168.20.254

wwsh node set c2 --netdev=eth0 --ip=192.168.20.2 --netmask=255.255.255.0

gateway=192.168.20.254

wwsh node set c¢3 --netdev=eth0 --ip=192.168.20.3 --netmask=255.255.255.0

gateway=192.168.20.254

wwsh node set c4 --netdev=eth0 --ip=192.168.20.4 --netmask=255.255.255.0

gateway=192.168.20.254
# Define provisioning image for hosts

[sms]# wwsh -y provision set "${compute_regex}" --vnfs=centos8.2 --bootstrap="uname -r \

--files=dynamic_hosts,passwd,group,shadow,munge.key,network

wwsh -y provision set "c2" --vnfs=centos8.2 --bootstrap="uname

files=dynamic_hosts,passwd,group,shadow,munge.key,network

wwsh -y provision set 'cl"™ --vnfs=centos8.2 --bootstrap="uname

files=dynamic_hosts,passwd,group,shadow,munge.key,network

wwsh -y provision set "c3" --vnfs=centos8.2 --bootstrap="uname

files=dynamic_hosts,passwd,group,shadow,munge.key,network

wwsh -y provision set 'c4" --vnfs=centos8.2 --bootstrap="uname

files=dynamic_hosts,passwd,group,shadow,munge.key,network

# Restart dhcp / update PXE
[sms]# systemctl restart dhcpd
[sms]# wwsh pxe update
wwsh pxe update

wwsh node list

wwsh node print

pdsh -w c[1-4] uptime
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# Now is the time for turning on the nodes

ping 192.168.20.1
ping 192.168.20.2
ping 192.168.20.3
ping 192.168.20.4
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# Install autotools meta-package
[sms]# yum -y install ohpc-autotools
[sms]# yum -y install EasyBuild-ohpc
[sms]# yum -y install hwloc-ohpc
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[sms]# yum -y install spack-ohpc

[sms]# yum -y install valgrind-ohpc
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[sms]# yum -y install gnu9-compilers-ohpc
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[sms]# yum -y install openmpi4-gnu9-ohpc mpich-ofi-gnu9-ohpc
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[sms]# yum -y install mpich-ucx-gnu9-ohpc
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# Install perf-tools meta-package

[sms]# yum -y install ohpc-gnu9-perf-tools
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# Install GEOPM meta-package

[sms]# yum -y install ohpc-gnu9-geopm

Setup default ) o siet dawgi Samo (5 jlbil o)y g i F—Y—Y—0
(@evelopment environment
S oo g5 Loaiions b als (o camlio |y (5,8 Lo drwgi Lazma 2518 Ygans w00,
Jlb o Jgsle Gyl 5l (o) 0 Ol (o0 |y i cnl 09 ploxil il 5 MPL @ (65l sl aaliy sl
S5 pla ;5 0NPC Jgile 6 b cosl oud o S J3 51 OPENHPC sl Jgjle Laore 5 o5
093 sl aS aiS o el b ) 2,8 i e SO p) dlis caal (3939 Djpe 10) 09d (55 )L

WS e ey el 1, OpeNMPI azy s GNU JLLLLS i3l

[sms]# yum -y install Imod-defaults-gnu9-openmpi4-ohpc
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# Install 3rd party libraries/tools meta-packages built with GNU toolchain
[sms]# yum -y install ohpc-gnu9-serial-libs

[sms]# yum -y install ohpc-gnu9-io-libs

[sms]# yum -y install ohpc-gnu9-python-libs

[sms]# yum -y install ohpc-gnu9-runtimes
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# Install parallel lib meta-packages for all available MPI toolchains
[sms]# yum -y install ohpc-gnu9-mpich-parallel-libs

[sms]# yum -y install ohpc-gnu9-openmpi4-parallel-libs
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# Install 3rd party libraries/tools meta-packages built with Intel toolchain
[sms]# yum -y install ohpc-intel-serial-libs

[sms]# yum -y install ohpc-intel-geopm

[sms]# yum -y install ohpc-intel-io-libs

[sms]# yum -y install ohpc-intel-perf-tools
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[sms]# yum -y install ohpc-intel-python3-libs

[sms]# yum -y install ohpc-intel-runtimes

[sms]# yum -y install ohpc-intel-mpich-parallel-libs
[sms]# yum -y install ohpc-intel-mvapich2-parallel-libs
[sms]# yum -y install ohpc-intel-openmpi4-parallel-libs

[sms]# yum -y install ohpc-intel-impi-parallel-libs
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# Start munge and slurm controller on master host

[sms]# systemctl enable munge

[sms]# systemctl enable slurmctld

[sms]# systemctl start munge

[sms]# systemctl start slurmctld

# Start slurm clients on compute hosts

[sms]# pdsh -w $compute_prefix[1-4] systemctl start munge
[sms]# pdsh -w $compute_prefix[1-4] systemctl start slurmd

# Install parallel lib meta-packages for all available MPI toolchains
[sms]# yum -y install ohpc-gnu9-mpich-parallel-libs

[sms]# yum -y install ohpc-gnu9-openmpi4-parallel-libs
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Post-boot compute ) owi (g 6 s (ilwlxe 0 5 b i g 99 F—A

(node configuration

# Generate NHC configuration file based on compute node environment

[sms]# pdsh -w c1 "/usr/sbin/nhc-genconf -H "*' -c -" | dshbak -c

RUN ) o 5 3w 00 &1 w598 Slulono 4y 43 sy K3 Jlf tlei i F—4
(Test Job

L s Syl |y a5 i s e S 380 ¢ sl (515 aibie et (33 S Jlad

sloal ) 2 8 (e 4S5 S sl A adlial Lal Gl 5 0 1) "l ) So e gl ala
RENPRIEW Jlia J\Sd.}

[sms]# useradd -m test

OV 1 o adalid (gla ey U aiS e caai daulae sla o S (555 ) sl 4l s Warewulf

235 33 O La 4S &y b 3 4 Jaall g ol 0 0 Slialen 353 ) sha 4y 4is iy (e ) Joal 58
o3l i ol B (aals 5 group «passwd JGe ) sie 43) adl 02 S Ef Warewulf )3 1) siea sla
2239 ¢ W 3 "l " daa S adiadlial be dla cpl b 2 gl dsalaa s R (5513 33y sasl sl
A€ adlzal o a1 ilal 5l se U aniS 55540 ) Warewulf 21a o5l sl L 5 23 o0k api la

135 o aladl )z 4 23na (5l pl8ar 2l

[sms]# wwsh file resync passwd shadow group
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# Switch to " test-RICEST " user

[sms]# su - test-RICEST

# Compile MPI "hello world" example

[test-RICEST @sms ~]$ mpicc -O3 /opt/ohpc/pub/examples/mpi/hello.c
# Submit interactive job request and use prun to launch executable
[test-RICEST @sms ~]$ srun -n 8 -N 2 --pty /bin/bash

[test-RICEST @cl ~]$ prun ./a.out

[prun] Master compute host = c1 [prun] Resource manager = slurm
[prun] Launch cmd = mpiexec.hydra -bootstrap slurm ./a.out

Hello, world (8 procs total)

--> Process # 0 of 8 is alive. -> cl

--> Process # 4 of 8 is alive. -> ¢c2




-->Process # 1 of 8 is alive. -> ¢l
--> Process # 5 of 8 is alive. -> c2
--> Process # 2 of 8 is alive. -> cl
--> Process # 6 of 8 is alive. -> c2
--> Process # 3 of 8 is alive. -> ¢l
--> Process # 7 of 8 is alive. -> c2

(Batch execution) gf awd Sblbos & gl paw Sled s F—1-Y
o o8 aa e sl ealu(job-script) J\S G Sasl So OpenHPC ¢ ) 4w loal ¢l e
4 2l g e 43 gad S Sl b ala )8/ opt / ohpe / pub / examples o siS la ja aSa
) okl o ga 53 Jlie |, 3 gk o0l alie b 4y (o) 4t la IS Jlu ) o)y 5 adai (S ) sie
el o L) (5 ead Cuud HIS ylaa ) odbm\h\P\d\}d\ﬁudjlsdqdu)\g\} )\St_t{.j)s...u\
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# Copy example job script

[test-RICEST @sms ~]$ cp /opt/ohpc/pub/examples/slurm/job.mpi .

# Examine contents (and edit to set desired job sizing characteristics)

[test-RICEST @sms ~]$ cat job.mpi #!/bin/bash

#SBATCH -J test # Job name

#SBATCH -0 job.%j.out # Name of stdout output file (%) expands to %jobld)

#SBATCH -N 2 # Total number of nodes requested

#SBATCH -n 16 # Total number of mpi tasks #requested #SBATCH -t 01:30:00 # Run
time (hh:mm:ss) - 1.5 hours

# Launch MPI-based executable prun ./a.out

# Submit job for batch execution

[test-RICEST @sms ~]$ sbatch job.mpi

Submitted batch job 339

ay
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1/15/2020 Linaro Limited Industry Europe CentOS/RHEL 6
4/9/2020 Shanghai LANEver Al Machine Co., Ltd. Industry Asia CentOS/RHEL 64
5/12/2020 Private Aerospace Concern Industry Americas CentOS/RHEL 4

6/5/2020  Stanford High Performance Computing Center Academic Americas CentOS/RHEL 1100
6/9/2020 University of Arizona Academic Americas CentOS/RHEL 200
6/22/2020 University of Namibia Academic Africa CentOS/RHEL 88
9/7/2020 Boston Children's Hospital Academic Americas CentOS/RHEL 30
9/21/2020 UT Arlington Academic Americas CentOS/RHEL 48

10/6/2020 University of Siegen Academic Europe CentOS/RHEL 450
10/14/2020 University of Arizona Academic Americas CentOS/RHEL 381
10/27/2020 RICEST-Phlvnzdh Academic Asia CentOS/RHEL 5

rganization | Type Location OS # of Nodes

1. 12/24/2016 ALOFT TECHNOLOGIES | IT Asia CentOS/RHEL 10

2. 1/25/2017 MIT/Koch Institute Academic Americas CentOS/RHEL 4-8

88 2/13/2017 Institute for Theoretical | Academic Europe CentOS/RHEL 85
Physics UAM-CSIC

4. 2/16/2017 University of California, | Academic Americas CentOS/RHEL 5

San Diego - Kutas Cognitive

Electrophysiology Lab
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5. 3/16/2017 Lamar University Academic Americas CentOS/RHEL 10
6. 3/17/2017 Fluids Mechanics | Academic Americas CentOS/RHEL 37
Laboratory of Federal
University of Uberlandia -
MFLAB / UFU
7. 3/24/2017 Sprinx Systems, a.s. Academic Europe CentOS/RHEL 30
8. 4/27/2017 IBM Academic Asia CentOS/RHEL 15
9. 4/28/2017 IBM Official Asia CentOS/RHEL 20
10. 5/4/2017 University of Iceland Academic Europe CentOS/RHEL 50
11. 5/10/2017 SPRINX Systems, a.s. Academic Europe CentOS/RHEL Hundreds
12. 5/12/2017 University of California, = Academic Americas CentOS/RHEL 20-25
Santa Cruz, CA
13. 6/2/2017 Institute for Comptational = Academic Americas CentOS/RHEL 40
Engineering and Sciences,
UT Austin
14. 6/23/2017 CPY-CUHK Academic Asia CentOS/RHEL 50
15. 8/1/2017 Gwangju Institute  of | Academic Asia CentOS/RHEL 15
Science and Technology
16. 8/8/2017 The University of Southern | Academic Americas CentOS/RHEL 22
Mississippi  School  of
Computing
17. 9/7/2017 Pittsburgh Academic Americas CentOS/RHEL 7
Supercomputing Center
18. 9/20/2017 HPC UMC1 Academic Africa CentOS/RHEL 32
19. 11/23/2017 DESY Academic Europe CentOS/RHEL 64
20. 12/7/2017 Texas Advanced | Academic Americas CentOS/RHEL 10
Computing Center
21. 12/7/2017 Chung Cheng Institute of = Academic Asia CentOS/RHEL 4
Technology
22. 12/12/2017 Alphabetinc loT admin X | Americas Hybrid unix 64
23. 1/18/2018 Swansea University | Academic Europe CentOS/RHEL 76
(Engineering Dept)
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24. 2/6/2018 San Jose State University, | Academic Americas CentOS/RHEL 35
Computer Engineering
25. 2/23/2018 Acceleron Labs Pvt Ltd Industry Asia CentOS/RHEL 72
26. 2/24/2018 The University of | Academic Oceania CentOS/RHEL 20
Queensland
27. 2/26/2018 Los Alamos National Government = Americas CentOS/RHEL 47
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28. 3/5/2018 Bristol Is Open Bridging Europe CentOS/RHEL 10
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Government,
Smart Cities
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31. 4/11/2018 Materials Physics Center - | Academic Europe CentOS/RHEL 191
CFM (CSIC-UPV/HU)
32. 4/16/2018 Texas Tech University Academic Americas CentOS/RHEL
33. 4/22/2018 District6 Group Industry Americas CentOS/RHEL 4
34. 4/24/2018 University of California | Academic Americas CentOS/RHEL 85
Santa Cruz
35. 6/14/2018 Southern Illinois University = Academic Americas CentOS/RHEL 40
36. 6/14/2018 Sandia National | Government Americas CentOS/RHEL 47
Laboratories
37. 6/27/2018 LCI / Instituto Tecnologico | Academic Americas CentOS/RHEL 9
de Veracruz
38. 7/3/2018 ANURAG Government Asia CentOS/RHEL 100
39. 7/8/2018 Apex [/ Magdy Yacoub | Research Africa CentOS/RHEL 6
Foundation
40. 7/10/2018 Dept. of Chemistry /| Academic Europe CentOS/RHEL 48
Politecnico di Milano
41. 9/6/2018 Burgee Scientific Industry Americas CentOS/RHEL 3
42. 10/2/2018 Haynie Research & | Industry Americas CentOS/RHEL 8
Development LLC
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43. 10/5/2018 The Central European | Academic Europe CentOS/RHEL 28
Institute for Cosmology and
Fundamental Physics
(CEICO)
44, 10/8/2018 University of Arkansas for | Academic Americas CentOS/RHEL 202
Medical Sciences
45. 10/24/2018 Wheaton College | Academic Americas CentOS/RHEL 11
(Wheaton, IL)
46. 10/24/2018 University of KwaZulu- | Academic Africa CentOS/RHEL 300
Natal - School of
Mathematics, Statistics and
Computer Science
47. 10/25/2018 Dell Industry Asia CentOS/RHEL 10
48. 10/29/2018 Kathmandu University Academic Asia CentOS/RHEL 200
49. 11/8/2018 Leibniz ~ Supercomputing = Government Europe SLES 6480
Centre
50. 11/25/2018 Instituto Tecnologico de | Academic Americas CentOS/RHEL 10
Veracruz-LCl
51. 12/2/2018 University of Namibia Academic Africa CentOS/RHEL 48
52. 12/7/2018 Centre for Development of | Government Asia CentOS/RHEL 40
Advanced Computing
53. 12/16/2018 Taiwania 2 / National | Government Asia CentOS/RHEL 252
Center for High
Performance Computing
54. 1/8/2019 IST@QVISTEC Academic Asia CentOS/RHEL 5
55. 1/30/2019 University of Nambia HPC = Academic Africa CentOS/RHEL 48
Centre
56. 3/7/2019 College of Charleston Academic Americas CentOS/RHEL 14
57. 3/15/2019 University of Kentucky Academic Americas CentOS/RHEL 400
58. 3/20/2019 Universidade de S&o Paulo | Academic Americas CentOS/RHEL 140
59. 5/8/2019 Intel Labs Academic Americas CentOS/RHEL 128
Research
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60. 5/8/2019 UT Dallas Academic Americas CentOS/RHEL 1200
61. 6/10/2019 Azerbaijan State Oil and = Researh Asia CentOS/RHEL 20
Industry University
62. 6/12/2019 Sandia National | Government Americas TOSS 2592
Laboratories
63. 6/12/2019 Juelich ~ Supercomputing | Academic Europe CentOS/RHEL 16
Centre
64. 6/26/2019 DRFZ Deutsches Rheuma | Academic Europe CentOS/RHEL 8
Forschungszentrum Berlin
65. 7/12/2019 IT University of | Academic Europe CentOS/RHEL 5
Copenhagen
66. 7/19/2019 Czech Technical University, | Academic Europe CentOS/RHEL 33
Research Center  for
Informatics
67. 8/5/2019 Czech Technical University, = Academic Europe CentOS/RHEL 12
CIIRC
68. 8/20/2019 Inception  Institute  of | Industry Asia CentOS/RHEL 16
Avrtificial Intelligence
69. 9/26/2019 Informatics & | Academic Europe CentOS/RHEL 10
Telecommunications
Department / National &
Kapodistrian University of
Athens
70. 10/10/2019 University of Ulsan, Korea | Academic Asia CentOS/RHEL 132
71. 10/24/2019 GSI Helmholtz Centre for = Academic Europe CentOS/RHEL 130
Heavy lon Research
72. 11/12/2019 University of Pisa Academic Europe CentOS/RHEL 252
73. 11/16/2019 Fermilab Government Americas CentOS/RHEL 112
74. 11/17/2019 Fluid Numerics, LLC CentOS/RHEL Flexible
75. 11/19/2019 South Dakota State | Academic Americas CentOS/RHEL 60
University
76. 11/19/2019 CBGP Academic Europe CentOS/RHEL 10
77. 11/21/2019 Stanford Research | Academic Americas CentOS/RHEL 180

Computing Center
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78. 11/25/2019 College of Charleston Academic Americas CentOS/RHEL 18
79. 11/25/2019 Florida Atlantic University = Academic Americas CentOS/RHEL 160
80. 11/26/2019 Binghamton University Academic Americas CentOS/RHEL 8
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84. 6/5/2020 Stanford High Performance | Academic Americas CentOS/RHEL 1100

Computing Center
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86. 6/22/2020 University of Namibia Academic Africa CentOS/RHEL 88
87. 9/7/2020 Boston Children's Hospital = Academic Americas CentOS/RHEL 30
88. 9/21/2020 UT Arlington Academic Americas CentOS/RHEL 48
89. 10/6/2020 University of Siegen Academic Europe CentOS/RHEL 450
90. 10/14/2020 University of Arizona Academic Americas CentOS/RHEL 381
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